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SUR\HFWR SRU VX D\XGD W«FQLFD \ SRU PDQWHQHU HVH VRSRUWH D¼Q HVWDQGR IXHUD GH 0DGULG <
JUDFLDVWDPEL«QD$VFHQVLµQ*DOODUGRDOWRPDUHOUHOHYRGH-HV¼VHQHVWRV¼OWLPRVPHVHV

7DPEL«Q PHUHFH PL VLQFHUR DJUDGHFLPLHQWR HO *UXSR GH 3URFHVDGR 0XOWLPHGLD GHO
'HSDUWDPHQWR GH 7HRU¯D GH OD 6H³DO \ &RPXQLFDFLRQHV IRUPDGR SRU SURIHVLRQDOHV



















(O SUHVHQWH SUR\HFWR ILQ GH FDUUHUD WLHQH FRPR REMHWLYR PHMRUDU ODV SUHVWDFLRQHV GH XQ
UHFRQRFHGRU DXWRP£WLFR GH KDEOD FRQWLQXD HQ FDVWHOODQR DGDSWDQGR VXV FDUDFWHU¯VWLFDV DO
J«QHUR\DOORFXWRU





3DUD REVHUYDU HO HIHFWR TXH SURYRFD LQWURGXFLU LQIRUPDFLµQ VREUH HO J«QHUR HQ HO
UHFRQRFLPLHQWR VH KD XWLOL]DGR XQD DGDSWDFLµQ 0$3 DO J«QHUR VREUH ORV PRGHORV DF¼VWLFRV
SUHYLDPHQWHHQWUHQDGRV$GHP£VVHKD LPSOHPHQWDGRXQFODVLILFDGRUGHJ«QHURFRQHO ILQGH
UHDOL]DUDXWRP£WLFDPHQWHODHOHFFLµQGHOJ«QHURFRUUHVSRQGLHQWHDFDGDORFXFLµQ)LQDOPHQWHOD



















7KLV )LQDO 'HJUHH 3URMHFW DLPV WR LPSURYH WKH UHFRJQLWLRQ UDWH RI DQ DXWRPDWLF VSHHFK
UHFRJQLWLRQV\VWHPLQ6SDQLVKE\DGDSWLQJLWVFKDUDFWHULVWLFVWRJHQGHUDQGVSHDNHUYDULDELOLW\











7R DQDO\]H WKH LQIOXHQFH RI WKH LQFRUSRUDWLRQ RI WKH VSHDNHU LQIRUPDWLRQ WZR GLIIHUHQW
DGDSWDWLRQWHFKQLTXHV0$3DQG0//5KDYHEHHQFRQVLGHUHG

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(O SUHVHQWH SUR\HFWR ILQ GH FDUUHUD WUDWD VREUH HO DQ£OLVLV GH W«FQLFDV TXH PHGLDQWH HO
WUDWDPLHQWRGH OD LQIRUPDFLµQGHO J«QHURRHO ORFXWRU SHUPLWDQPHMRUDU ODVSUHVWDFLRQHVGHXQ
UHFRQRFHGRUDXWRP£WLFRGHKDEODFRQWLQXDHQFDVWHOODQR























8QD YH] UHDOL]DGR HO HVWXGLR DQWHULRU VH KD SURFHGLGR D HYDOXDU OD LQIOXHQFLD GH OD
LQIRUPDFLµQVREUHHO ORFXWRUDGDSWDQGR ORVPRGHORV LQLFLDOHVFRQ ORVGDWRVFRUUHVSRQGLHQWHVD
FDGD XQR GH HOORV 6H KDQ XWLOL]DGR GRV W«FQLFDV GLIHUHQWHV 0$3 \ 0//5 OR TXH DGHP£V GH













3DUD HOOR VH YD D PRGLILFDU HO UHFRQRFHGRU LQLFLDO SURYRFDQGR TXH OD JHQHUDFLµQ GH ORV
PRGHORVGHODVGLVWLQWDVXQLGDGHVDF¼VWLFDVXWLOL]DGDVGHSHQGDGHGLFKDLQIRUPDFLµQ(QIXQFLµQ












FDGD J«QHUR &RQ HVWR DGHP£V GH PHMRUDU ODV SUHVWDFLRQHV GHO UHFRQRFHGRU VH SUHWHQGH




/D LQFOXVLµQ GHO PLVPR HQ HO SURFHVR GH UHFRQRFLPLHQWR WLHQH FRPR REMHWLYR PHMRUDU ORV
UHVXOWDGRVUHVSHFWRDOXVRGHOJ«QHURUHDO\DTXHDJUXSDU£ODVPXHVWUDVGHYR]HQIXQFLµQGHO















6H KD GHFLGLGR XWLOL]DU XQ WRWDO GH  FDS¯WXORV FX\R FRQWHQLGR SDUWLFXODU VH PXHVWUD D
FRQWLQXDFLµQ
• &DS¯WXORRIUHFHXQDLQWURGXFFLµQGHOGHVDUUROOROOHYDGRDFDERHQHOSUR\HFWRILQGH


















• &DS¯WXOR  HQ HVWH FDS¯WXOR VH UHVXPHQ ODV FRQFOXVLRQHV REWHQLGDV D OR ODUJR GHO
SUR\HFWR EDVDGDV HQ ORV UHVXOWDGRV H[SHULPHQWDOHV PRVWUDGRV D OR ODUJR GH ORV














• &RGLILFDFLµQ GH YR] FRPSUHQGH HO WUDWDPLHQWR GH OD VH³DO GH YR] REWHQLHQGR VXV
FDUDFWHU¯VWLFDV P£V UHSUHVHQWDWLYDV /RV SDU£PHWURV REWHQLGRV UHSUHVHQWDQ ORV
VRQLGRV GH IRUPD P£V HIHFWLYD SDUD VX SRVWHULRU WUDWDPLHQWR OR TXH UHVXOWD
IXQGDPHQWDOSDUDHOUHFRQRFLPLHQWR\V¯QWHVLVGHKDEOD\DGHP£VUHGXFHHOYROXPHQ
QHFHVDULRSDUDHODOPDFHQDPLHQWRGHHVWRVGDWRV>&(,',6@
• 6¯QWHVLV GH KDEOD VH WUDWD GH OD JHQHUDFLµQ DXWRP£WLFD GH XQD VH³DO GH YR]
SXGL«QGRVH GLIHUHQFLDU HQWUH VLVWHPDV GH V¯QWHVLV TXH VH OLPLWDQ D XQ YRFDEXODULR
UHVWULQJLGR \ VLVWHPDV TXH SXHGHQ OOHJDU D WUDQVIRUPDU FXDOTXLHU WH[WR HVFULWR HQ
IRUPDWRHOHFWUµQLFRHQVXUHSUHVHQWDFLµQDF¼VWLFD>/OL@>&(,',6@
• 5HFRQRFLPLHQWRDXWRP£WLFRGHKDEODVXREMHWLYRHVWUDQVIRUPDU ODVH³DOGHYR]HQ
XQD UHSUHVHQWDFLµQ GH OD PLVPD QRUPDOPHQWH HQ IRUPDWR HVFULWR 6H SXHGHQ
FODVLILFDU HQ IXQFLµQ GHO YRFDEXODULR VRSRUWDGR GHO WLSR GH ORFXFLµQ GH HQWUDGD







$QDOL]DQGR OD HYROXFLµQ KLVWµULFD UHFLHQWH GH ODV WUHV WHFQRORJ¯DV DQWHULRUHV VH FRQFOX\H
TXH WRGDV HOODV FXPSOHQ XQ PRGHOR HYROXWLYR FRP¼Q SDUWLHQGR GH XQ PRGHOR EDVDGR HQ HO
FRQRFLPLHQWRGHODWHRU¯DJHQHUDOGHODOHQJXDHQXQGHWHUPLQDGRPRPHQWRHYROXFLRQDQKDFLD
XQPRGHODGRJREHUQDGRSRU ORVGDWRV(VHQHVWHSXQWRGRQGHHPSLH]DQDREWHQHUVHPHMRUHV




(Q HVWH DSDUWDGR VH SUHWHQGH UHDOL]DU XQ UHVXPHQ GH OD HYROXFLµQ KLVWµULFD GH ODV
WHFQRORJ¯DVGHOKDEOD>)HU@>+HU@

(Q FXDQWR D OD V¯QWHVLV GH KDEOD ORV SULPHURV GHVDUUROORV VH VLW¼DQ HQ  XWLOL]DQGR
PRGHORV PHF£QLFRV 0HGLDQWH XQ IXHOOH VH JHQHUDED XQD SUHVLµQ TXH DWUDYHVDED XQDV
OHQJ¾HWDV KDFLHQGR «VWDV ODV YHFHV GH FXHUGDV YRFDOHV \ ILQDOL]DED HQ XQRV WXERV TXH HQ
IXQFLµQGHODGHIRUPDFLµQDSOLFDGDDORVPLVPRVSURGXF¯DQGLIHUHQWHVVRQLGRV






$ SDUWLU GH HVWH PRPHQWR ORV GHVDUUROORV YDQ GLULJLGRV D PRGLILFDU ORV SDU£PHWURV GHO
VLVWHPDHQ IXQFLµQGHO WLHPSRSDUDDXPHQWDU ODFDOLGDG\ ODVFDUDFWHU¯VWLFDVGH ODYR] ORTXH








/D HYROXFLµQ HQ UHFRQRFLPLHQWR GH KDEOD FRPLHQ]D FRQ ORV UHFRQRFHGRUHV FXDVLIRQ«WLFRV
VWRVXWLOL]DEDQGLFFLRQDULRVPX\UHGXFLGRV\WUDEDMDEDQDSDUWLUGHPHGLGDVGHHQHUJ¯D













W«FQLFDV HVWDG¯VWLFDV GH FODVLILFDFLµQ TXH QHFHVLWDQ GH XQD JUDQ FDQWLGDG GH GDWRV GH
HQWUHQDPLHQWR

$ SDUWLU GH ORV D³RV  VH IXH D³DGLHQGR HO FRQRFLPLHQWR GHO OHQJXDMH QDWXUDO D ODV































/D HYROXFLµQ GH ODV WHFQRORJ¯DV GHO KDEOD >)HU@>0/@>+HU@ GHEH VROXFLRQDU ORV





















3DUDOHOR D WRGR HVWR GHEH H[LVWLU XQD HYROXFLµQ HQ KHUUDPLHQWDV SDUD HO HWLTXHWDGR
DXWRP£WLFR GH KDEOD KDFLHQGR SRVLEOH HO GHVDUUROOR GH DTXHOORV VLVWHPDV TXH QHFHVLWHQ JUDQ
FDQWLGDGGHGDWRVGHHQWUHQDPLHQWR















2WUR DVSHFWR LPSRUWDQWH HV HO FRQFHSWR GH PXOWLOLQJXDOLGDG TXH LPSOLFD HO GHVDUUROOR GH




&RPR SXQWR ILQDO PHQFLRQDU TXH HO PRWLYR SULQFLSDO SRU HO TXH OD FRPXQLFDFLµQ KRPEUH
P£TXLQDQRFRQVLJXHLJXDODUVHDODFRPXQLFDFLµQHQWUHSHUVRQDVHVSRUTXHD¼QQRVHWLHQHXQ











(Q SULPHU OXJDU UHVXOWD IXQGDPHQWDO REWHQHU LQIRUPDFLµQ DFHUFD GH ORV SURFHVRV TXH
LQWHUYLHQHQHQ ODFRPXQLFDFLµQRUDOKXPDQD\DTXHVHU£QHVWRVSURFHVRV ORVTXHVH LQWHQWDQ





GH KDEOD VH HVWXGLDU£ OD IRUPD GH VLPXODU HVWH FRPSRUWDPLHQWR SDUD UHDOL]DU XQ VLVWHPD GH




UHFRQRFLPLHQWR DXWRP£WLFR GH KDEOD 6H H[SRQGU£Q ODV GLVWLQWDV HWDSDV TXH IRUPDQ GLFKR

















GH WUDWDU OD VH³DO GH HQWUDGD \ SUHSDUDUOD SDUD HO UHVWR GHO VLVWHPD 8QD YH] WUDWDGD VH
WUDQVIRUPD HQ LQIRUPDFLµQ QHXURQDO HQWHQGLEOH SRU SDUWH GHO FHUHEUR TXH D\XGDGR GH
LQIRUPDFLµQVREUHHOVLVWHPDGHOHQJXDMH\VHP£QWLFDREWHQGU£HOPHQVDMHTXHVHWUDQVPLWLµ







RQGD GH VRQLGR JHQHUDGD \ H[WUDHU FX£OHV VHU£Q VXV FDUDFWHU¯VWLFDV P£V UHSUHVHQWDWLYDV
IXQGDPHQWDOQRVµORSDUDODFRGLILFDFLµQVLQRWDPEL«QSDUDHOUHFRQRFLPLHQWRRV¯QWHVLVGHYR]























• &DYLGDG JOµWLFD IRUPDGD SRU OD ODULQJH TXH HV OD FDYLGDG GRQGH VH HQFXHQWUDQ
HQWUHRWURVHOHPHQWRV ODV FXHUGDVYRFDOHV6H WUDWDGH P¼VFXORVGH ORV FXDOHV






• &DYLGDGHV VXSUDJOµWLFDV IRUPDGDV SRU OD IDULQJH OD FDYLGDG EXFDO \ OD FDYLGDG
QDVDO







$XQTXH HQ HVWH SXQWR \D VH KDEOD GH VRQLGR HV HQ ODV FDYLGDGHV VXSUDJOµWLFDV GRQGH VH
DPSOLILFD \ VH PRGXOD SDUD JHQHUDU WRGD OD YDULHGDG GH VRQLGRV TXH IRUPDQ OD YR] 7DQWR OD
IDULQJH FRPR OD FDYLGDG QDVDO \ EXFDO DFW¼DQ FRPR FDMDV GH UHVRQDQFLD \ ORV GLVWLQWRV




PHQWDO GH XQ GHWHUPLQDGR VRQLGR 0LHQWUDV TXH ORV IRQHPDV TXH IRUPDQ XQD OHQJXD VRQ XQ
FRQMXQWR OLPLWDGR ORV VRQLGRV SURGXFLGRV DO KDEODU SXHGHQ VHU LQILQLWRV ,QFOXVR XQD PLVPD




• 9RFDOHV WRGRVHOORVVRQVRQLGRV€éVRQRURV€?HVGHFLUSURGXFLGRVSRU ODYLEUDFLµQGH
ODV FXHUGDV YRFDOHV (Q HOORV OD RQGD GH DLUH QR HQFXHQWUD REVW£FXOR DOJXQR DO
DWUDYHVDUODVFDYLGDGHVVXSUDJOµWLFDVSDUDVDOLUDOH[WHULRU










• 'H DEHUWXUD P£[LPD PHGLD R VHPLDELHUWD HQ IXQFLµQ GH OD DEHUWXUD GH OD ERFD
PRGRGHDUWLFXODFLµQ

2.3 Producción y recepción de voz 
13 
 






















 9LEUDQWH YLEUD OD SXQWD GH OD OHQJXD DO SDVDU HO DLUH SURGXFLHQGR REVWUXFFLµQ
LQWHUPLWHQWH
 $SUR[LPDQWH REVWUXFFLµQ HQ XQD ]RQD PX\ HVWUHFKD GH IRUPD TXH QR SURGXFH
WXUEXOHQFLD
• /DV FRQVRQDQWHV WDPEL«Q VH SXHGHQ DJUXSDU HQ VRQLGRV €éVRQRURV€? \ €éVRUGRV€? HQ
IXQFLµQGHODYLEUDFLµQRQRYLEUDFLµQGHODVFXHUGDVYRFDOHV




• $GHP£V HQ OD JHQHUDFLµQ GH ODV FRQVRQDQWHV SXHGH LQWHUYHQLU R QR OD FDYLGDG
QDVDO HO YHOR GHO SDODGDU SXHGH FHUUDU HO SDVR D HVWD FDYLGDG WUDW£QGRVH GH
VRQLGRV€éQDVDOHV€?X€éRUDOHV€?





XQD HVWUXFWXUD PXFKR P£V UHJXODU TXH ORV SULPHURV WDQWR HQ VX HVWUXFWXUD WHPSRUDO FRPR
IUHFXHQFLDDO LJXDOTXHXQDPD\RU LQWHQVLGDGORTXHVHGHEHSULQFLSDOPHQWHDODYLEUDFLµQGH
ODV FXHUGDV YRFDOHV HQ OD JHQHUDFLµQ GH ORV VRQLGRV VRQRURV SURYRFDQGR TXH PXHVWUHQ XQD






FRQ XQD IUHFXHQFLD IXQGDPHQWDO \ VXV DUPµQLFRV ODV FDYLGDGHV UHVRQDQWHV FRQ ODV TXH VH
HQFXHQWUH PRGLILFDU£Q HVWD HVWUXFWXUD UHDOL]£QGRVH XQD DPSOLILFDFLµQ GH ODV IUHFXHQFLDV
FHUFDQDVDODVIUHFXHQFLDVGHUHVRQDQFLDFRQRFLGDVFRPRIRUPDQWHV(QIXQFLµQGHOIRQHPDD































ODV YDULDFLRQHV GH SUHVLµQ TXH UHFLEH HO W¯PSDQR YLEUD \ HVWD YLEUDFLµQ VH WUDQVPLWH DO ODGR
FRQWUDULRGHOW¯PSDQRDORVKXHVRVFRQRFLGRVFRPRRV¯FXORVFRQXQDIUHFXHQFLD LJXDODODGHO
VRQLGR UHFLELGR 3RU ¼OWLPR HVWD YLEUDFLµQ HV WUDQVPLWLGD DO R¯GR LQWHUQR PHGLDQWH OD YHQWDQD




7RGR HO SURFHVR OOHYDGR D FDER HQ HO VLVWHPD DXGLWLYR SURYRFD GLIHUHQWHV HIHFWRV HQ OD
UHFHSFLµQGHVRQLGRV>)85@>+$+@FRPRSXHGHQVHU




• (QPDVFDUDPLHQWR VL WHQHPRV GRV WRQRV PX\ FHUFDQRV \D VHD HQ WLHPSR R HQ
IUHFXHQFLDHOR¯GRQRSXHGHGLIHUHQFLDUHVRVWRQRV$PD\RULQWHQVLGDGGHXQWRQR
PD\RUVHU£HOUDQJRGHHQPDVFDUDPLHQWRTXHSURGXFH















SXQWR GH YLVWD FRPSXWDFLRQDO (Q HO SUHVHQWH DSDUWDGR VH DSRUWDQ ORV GLDJUDPDV GH EORTXHV
FRUUHVSRQGLHQWHV HQWHQGL«QGRVH HVWRV FRPR SXQWRV GH SDUWLGD GH FXDOTXLHU WUDWDPLHQWR D
UHDOL]DU

(Q FXDQWR D OD JHQHUDFLµQ GH YR] VH KD YLVWR TXH HO DSDUDWR IRQDGRU JHQHUD XQD VH³DO









FRQRFH XQD VHULH GH EDQGDV FU¯WLFDV HQ OD UHVSXHVWD GH OD FµFOHD OR TXH KDFH TXH VH SXHGD
VLPXODUSRUXQDVXFHVLµQGH ILOWURVVRODSDGRVFRQDQFKXUD LJXDOD ODGHHVDVEDQGDVFU¯WLFDV
















FRUUHVSRQGLHQWH D HVD LGHD LQLFLDO 3RU OR WDQWR XQ VLVWHPD GH UHFRQRFLPLHQWR DXWRP£WLFR GH
KDEOD GHEH LQWHQWDU REWHQHU HVD LQIRUPDFLµQ LQLFLDO SDUWLHQGR GH OD VH³DO GH YR] TXH OH HVW£
OOHJDQGR (Q OD )LJXUD  TXHGD UHSUHVHQWDGR HVWH SURFHVR OD VH³DO GH YR] VHU£ WUDWDGD SDUD
































VHP£QWLFD\RSUDJP£WLFDHQ IXQFLµQGHO UHFRQRFHGRUTXHSHUPLWD IDFLOLWDU OD E¼VTXHGD GH OD
PHMRUVHFXHQFLD)XHUDGHHVWDVGRVIDVHVSULQFLSDOHVODVDOLGDGHOUHFRQRFHGRUSXHGHXWLOL]DUVH
SDUD UHDOL]DU XQD DGDSWDFLµQ GH ORV PRGHORV DF¼VWLFRV FX\R REMHWLYR HV OD E¼VTXHGD GH XQD
PHMRU UHSUHVHQWDFLµQ GH FLHUWDV FDUDFWHU¯VWLFDV FRPR HO J«QHUR GHO ORFXWRU HO ORFXWRU R HO
HQWRUQR(VWDDGDSWDFLµQWDPEL«QVHSXHGHUHDOL]DUFRQQXHYRVGDWRVGHHQWUHQDPLHQWRTXHQR
SURYHQJDQGHXQUHFRQRFLPLHQWRSUHYLR










SURGXFH DO KDEODU VHDQ ¼QLFDV \ GHSHQGLHQWHV GH HVDV FDUDFWHU¯VWLFDV $GHP£V VL XQ ORFXWRU
UHSLWHYDULDUYHFHVXQDPLVPDSDODEUDHVPX\SUREDEOHTXH ODVFDUDFWHU¯VWLFDVGH ORVVRQLGRV
TXH OD FRPSRQHQ VHDQ GLIHUHQWHV HQ FDGD UHDOL]DFLµQ 3RU DPERV PRWLYRV HO UHFRQRFLPLHQWR
DXWRP£WLFR GHEH EDVDUVH HQ OD LQIRUPDFLµQ FRP¼Q TXH SUHVHQWDQ ORV VRQLGRV \ TXH SHUPLWHQ
GLIHUHQFLDUORVDQLYHOSHUFHSWXDO

3RU WRGR OR DQWHULRU SDUHFH IXQGDPHQWDO UHDOL]DU XQ WUDWDPLHQWR VREUH OD VH³DO GH YR] GH
HQWUDGDGHOUHFRQRFHGRUDXWRP£WLFRGHIRUPDTXHVHREWHQJDQODVFDUDFWHU¯VWLFDVTXHSHUPLWHQ







(Q OD )LJXUD  VH WLHQH XQ GLDJUDPD GH EORTXHV GHO SURFHVR GH JHQHUDFLµQ GH KDEOD
UHSUHVHQWDGRFRPRXQDVH³DOGHH[FLWDFLµQTXHDWUDYLHVDXQILOWURREWHQL«QGRVHFRPRVDOLGDOD
PRGXODFLµQGH OD VH³DOGHHQWUDGDFRQ OD UHVSXHVWD GHO ILOWUR >+$+@ /DVH³DOGHH[FLWDFLµQ
VHU£XQWUHQGHSXOVRVHQHOFDVRGHVRQLGRVVRQRURVRUXLGRHQHOFDVRGHVRQLGRVVRUGRV(O
ILOWUR UHSUHVHQWD OD UHVSXHVWD GH ODV GLVWLQWDV FDYLGDGHV UHVRQDQWHV TXH LQWHUYLHQHQ HQ OD
JHQHUDFLµQGHOKDEOD

6HJ¼Q HO GLDJUDPD UHSUHVHQWDGR HQ HVWD ILJXUD OD VH³DO GH YR] ( )ty  VH SXHGH REWHQHU
FRPRODFRQYROXFLµQHQWUHODVH³DOGHH[FLWDFLµQ ( )tx \ODUHVSXHVWDLPSXOVLYDGHOILOWUR ( )th 

( ) ( ) ( )thtxty ∗=  





GH OD IUHFXHQFLDGH ODVH³DOTXHWLHQHQDVXHQWUDGDSRU ORTXHVHU£ LQWHUHVDQWHWUDEDMDUHQHO
GRPLQLRGHODIUHFXHQFLDSDUDORTXHKDEU£TXHUHDOL]DUODWUDQVIRUPDGDGH)RXULHUGH










GH )RXULHU GH  (VWR HV FLHUWR SDUD VLVWHPD OLQHDOHV LQYDULDQWHV HQ HO WLHPSR GRQGH ODV
FDUDFWHU¯VWLFDV SHUPDQHFHQ HVWDEOHV D OR ODUJR GHO WLHPSR OR TXH QR VXFHGH HQ HO FDVR GH
JHQHUDFLµQGHYR]VLHQGR«VWHXQVLVWHPDOLQHDOYDULDQWHHQHOWLHPSR3DUDSRGHUDVXPLU
HVQHFHVDULRVHSDUDU ODVH³DOGHYR]HQGLIHUHQWHVVHJPHQWRVGHQWURGH ORVFXDOHVVHSXHGD










(O WDPD³R GH OD YHQWDQD GHEH HOHJLUVH GH WDO IRUPD TXH VH FXPSOD OD FRQGLFLµQ GH
HVWDFLRQDULHGDG (O O¯PLWH VXSHULRU HVWDU£ PDUFDGR SRU OD YHORFLGDG FRQ OD TXH HO WUDFWR YRFDO
SXHGH FDPELDU VX IRUPD GHELHQGR HOHJLU XQ WDPD³R GH YHQWDQD OR VXILFLHQWHPHQWH SHTXH³R
FRPRSDUDFRQVLGHUDUTXH ODIRUPDGHOWUDFWRYRFDOQRFDPELD(O O¯PLWHLQIHULRUHVWDU£PDUFDGR



































'RQGH{ }Nnyn ,1, = VRQODVPXHVWUDVGHODVH³DOVLHQGR N ODORQJLWXGGHODYHQWDQD












• (OLPLQDFLµQ GH OD FRPSRQHQWH PHGLD GH FRQWLQXD GH OD VH³DO GH YR] ><(*@ OD
YR] FRQ OD TXH VH WUDEDMD HV XQD VH³DO GLJLWDO TXH SURYLHQH GH XQD FRQYHUVLµQ
DQDOµJLFRGLJLWDO(VWHSURFHVRGHFRQYHUVLµQSXHGHLQWURGXFLUXQRIIVHWGHFRQWLQXD
TXH QR SURGXFH QLQJ¼Q EHQHILFLR SDUD HO UHFRQRFLPLHQWR SRU OR TXH SDUHFH
DGHFXDGRHOLPLQDUORGHODVH³DOGHYR](VWHSURFHVRVHUHDOL]DSDUDFDGDVHJPHQWR
HQORVTXHVHGLYLGHODVH³DOGHYR]SDUDODSDUDPHWUL]DFLµQ
2.4 Reconocimiento automático de habla 
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• )LOWUR GH SUH«QIDVLV >+$+@ HVWH WLSR GH ILOWURV DXPHQWD OD DPSOLWXG GH ODV DOWDV
IUHFXHQFLDVTXHVHYHQP£VDWHQXDGDVHQHOSURFHVRGHJHQHUDFLµQGHYR]TXHODV


























( ) ( ) ( ) ( )ωωωτ HFXFYFc logloglog 111 −−− +==  

6LHQGR ( )τc  ORV FRHILFLHQWHV FHSVWUDOHV FRQRFLGRV FRPR TXHIUHQFLHV \ PLGL«QGRVH HQ
XQLGDGHVWHPSRUDOHV

&RQ HO SURFHVR DQWHULRU VH KD FRQVHJXLGR OOHJDU D XQD VXPD GH GRV W«UPLQRV VLHQGR HO
SULPHUR GH HOORV SURSRUFLRQDO D OD H[FLWDFLµQ HVWUXFWXUD ILQD GHO HVSHFWUR \ HO VHJXQGR D OD
UHVSXHVWD GHO ILOWUR HQYROYHQWH HVSHFWUDO  (Q HO GRPLQLR FHSVWUDO HO SULPHU W«UPLQR VH
FRUUHVSRQGH FRQ XQD FRQFHQWUDFLµQ D DOWDV TXHIUHQFLHV \ HO VHJXQGR W«UPLQR FRQ XQD
FRQFHQWUDFLµQDEDMDVTXHIUHQFLHV

















FDGD XQR GH ORV ILOWURV VH PXOWLSOLFD FDGD FRHILFLHQWH GH OD VH³DO SRU OD DPSOLWXG GHO ILOWUR
FRUUHVSRQGLHQWH D HVD IUHFXHQFLD \ VH UHDOL]D XQ VXPDWRULR GHO UHVXOWDGR GH HVDV









• (VFDOD OLQHDO ODV IUHFXHQFLDV FHQWUDOHV GH FDGD ILOWUR HVW£Q HTXLHVSDFLDGDV HQ
IUHFXHQFLD 6H OH GD HO PLVPR YDORU D ODV IUHFXHQFLDV EDMDV TXH D ODV DOWDV
IUHFXHQFLDV
• (VFDOD ORJDU¯WPLFD VH WUDEDMD VREUH HO ORJDULWPR GH OD IUHFXHQFLD TXH VH DGDSWD
PHMRU DO FRPSRUWDPLHQWR GHO R¯GR /DV IUHFXHQFLDV FHQWUDOHV GH ORV ILOWURV HVWDU£Q




D HVWDV EDQGDV FU¯WLFDV D ODV TXH LQWHQWDQ DGDSWDUVH ODV HVFDODV %DUN \ 0HO (Q



































3DUWLHQGR GH ODV DPSOLWXGHV GHO EDQFR GH ILOWUR  im  VH FDOFXOD HO FHSVWUXP ORJDULWPR GH








































TXH SURQXQFLD HO ORFXWRU VLQR TXH VH KD YLVWR PRGLILFDGD SRU HO FDQDO GH WUDQVPLVLµQ SDUHFH
GHVHDEOHHOLPLQDUHVWDLQIRUPDFLµQSXHVWRTXHQRYDDDSRUWDUQDGDIDYRUDEOHDOUHFRQRFLPLHQWR
><(*@/RVFRHILFLHQWHV0)&&VSHUPLWHQUHDOL]DUHVWHSURFHVRGHXQDPDQHUDPX\VLPSOH
































'RQGH { }Nja j ,1, = VRQORVFRHILFLHQWHVGHOILOWUR/3&FRQ N UHSUHVHQWDQGRHOQ¼PHUR
GHWXERV

,JXDOTXHHQHOFDVRGHDQ£OLVLVGHEDQFRGH ILOWURVDTX¯ WDPEL«QHVKDELWXDO WUDQVIRUPDU
HVWRVSDU£PHWURVDOGRPLQLRFHSVWUDO









FRHILFLHQWHGHDXWRFRUUHODFLµQHQ ODSRVLFLµQSDUDSDU£PHWURV/3&RELHQHO ORJDULWPRGH OD
HQHUJ¯D GH OD VH³DO QRUPDOL]DGD R QR \ FDOFXODGD DQWHV R GHVSX«V GHO HQYHQWDQDGR \ GHO
SUH«QIDVLV

2WUD W«FQLFD PX\ XWLOL]DGD FRQVLVWH HQ XWLOL]DU GHULYDGDV WHPSRUDOHV GH ORV SDU£PHWURV
HVW£WLFRV LQLFLDOHV GH SULPHU RUGHQ R FRHILFLHQWHV GHOWD GH VHJXQGR RUGHQ R FRHILFLHQWHV GH
DFHOHUDFLµQ\FRHILFLHQWHVGHUHJUHVLµQGHWHUFHURUGHQ

(QVHPXHVWUD OD IRUPDGHREWHQHU ORVFRHILFLHQWHVGHOWDDSDUWLUGH ORVFRHILFLHQWHV































(O PRGHODGR DF¼VWLFR D GHVDUUROODU HQ XQ VLVWHPD GH UHFRQRFLPLHQWR GH YR] HVWDU£
FRQGLFLRQDGR SRU OD W«FQLFD GH UHFRQRFLPLHQWR GH KDEOD TXH VH YD\D D XWLOL]DU 'HVSX«V GH
H[SOLFDUODVGLVWLQWDVW«FQLFDVH[LVWHQWHVORVVLJXLHQWHVVXEDSDUWDGRVVHFHQWUDU£QHQH[SOLFDUHO
PRGHODGR DF¼VWLFR SDUD OD W«FQLFD GH UHFRQRFLPLHQWR HOHJLGD SDUD HO GHVDUUROOR GHO SUHVHQWH
SUR\HFWRILQGHFDUUHUD












(O WUDEDMR GHO UHFRQRFHGRU VHU£ UHDOL]DU XQ PDSHR HQWUH HVWD VHFXHQFLD GH YHFWRUHV \ OD




• '7: '\QDPLF 7LPH :DUSLQJ HVWD W«FQLFD DSOLFD SURJUDPDFLµQ GLQ£PLFD D OD










QHUYLRVRV(VWRV LPSXOVRVQHUYLRVRVVLQVHQWLGRFXDQGRVH OHVFRQVLGHUDGH IRUPD
DLVODGD WRPDQ VX VLJQLILFDGR FXDQGR VRQ FRQVLGHUDGRV FRPR XQ FRQMXQWR FRQ HO
UHVWR GH LPSXOVRV 3RU VLPLOLWXG SRGHPRV GHFLU TXH HVWRV LPSXOVRV QHUYLRVRV VRQ
SDUDHOFHUHEURORTXHORVIRQHPDVSDUDHOOHQJXDMHQRWLHQHQVHQWLGRDQRVHUTXH
VHORVFRQVLGHUHFRQHOUHVWRGHIRQHPDV




PRGHODU ORV GLVWLQWRV SDWURQHV FRPR SURFHVRV HVWRF£VWLFRV 6H SDUWH GH GLVWLQWDV
REVHUYDFLRQHV GH FDGD PRGHOR TXH GHEHU£Q FDUDFWHUL]DU WRGDV ODV SRVLEOHV
YDULDFLRQHVGHOPLVPR\SDUDFDGDXQRVHFRQVWUX\HXQPRGHORSDUDP«WULFRFRQHO
TXH VH KDU£ OD FODVLILFDFLµQ GH SDWURQHV D\XGDGRV GH XQ DOJRULWPR GH DOLQHDFLµQ
WHPSRUDOQROLQHDOSURJUDPDFLµQGLQ£PLFD




HQ OD IRUPDGHREWHQHU ORVSDWURQHVHO WLSRGHSDWUµQ ODVPHGLGDVTXHVHUHDOL]DQ
SDUDGHFLGLUHOSDWUµQDGHFXDGRHLQFOXVRHQHODOLQHDPLHQWRWHPSRUDO
6H KDQ FRQYHUWLGR HQ XQR GH ORV P«WRGRV HVWDG¯VWLFRV P£V SRWHQWHV SDUD HO
PRGHODGRGHVH³DOHVGHYR]
• 6HJPHQW 0RGHOV VH WUDWD GH PRGHORV TXH SUHWHQGHQ VROXFLRQDU GRV SUREOHPDV
SUHVHQWHVHQORV+00V
 3DUD REWHQHU XQRV +00V TXH PRGHOHQ FRUUHFWDPHQWH OD VH³DO GH YR] HV
QHFHVDULR SDUWLU GH VHJPHQWRV GH YR] FRQ FDUDFWHU¯VWLFDV HVWDFLRQDULDV TXH HQ
RFDVLRQHVQRVHFRQVLJXH
 $OHOHJLU ODHVWUXFWXUDGHXQ+00VHGHMDQFLHUWRVJUDGRVGHOLEHUWDGTXHQRVRQ
PRGHODGRVHQHO HQWUHQDPLHQWR\TXHHQHO UHFRQRFLPLHQWRSXHGHQSURYRFDU OD
HOHFFLµQGHPRGHORVHTXLYRFDGRV
/DV FDUDFWHU¯VWLFDV GH HVWRV QXHYRV PRGHORV VRQ VHPHMDQWHV D ORV +00V SHUR
PRGHODQGRHOWLHPSRGHXQDPDQHUDP£VHODERUDGD














3DUHFH VHU TXH ODV UHGHV QHXURQDOHV SUHVHQWDQ VROXFLRQHV PX\ HIHFWLYDV VL VH FRPELQDQ
FRQRWUDV W«FQLFDV +00VR'7:TXHSDOLDQ OD LQFDSDFLGDGGH ODV UHGHVQHXURQDOHVSDUDHO
SURFHVDGR GH OD LQIRUPDFLµQ WHPSRUDO GH ORV SDWURQHV \D TXH HVWDV UHGHV SRU VL VRODV




(Q FXDQWR D ORV 6HJPHQW 0RGHOV VH KDQ REWHQLGR PX\ EXHQRV UHVXOWDGRV HQ WDUHDV GH
UHFRQRFLPLHQWR GH YRFDEXODULR SHTXH³R R GH SDODEUDV DLVODGDV SHUR QR VH XVD HQ
UHFRQRFLPLHQWRGHKDEOD FRQWLQXDFRQXQYRFDEXODULRJUDQGHGHELGR D OD JUDQFRPSOHMLGDGGH
LPSOHPHQWDFLµQGHHVWRVPRGHORV




















UHFRQRFLPLHQWR WHRU¯D GH GHFLVLµQ GH %D\HV SDUD LQWURGXFLU OR TXH VH GHEH FDUDFWHUL]DU DO
HQWUHQDUXQ+00\DV¯SRGHUXWLOL]DUORFRQSRVWHULRULGDGHQHOUHFRQRFLPLHQWR-XQWRFRQHVWRVH






HVWDG¯VWLFRV 3XHVWR TXH ORV +00V VRQ SDWURQHV HVWDG¯VWLFRV HV QHFHVDULR FRPHQ]DU SRU
FRQRFHUODVEDVHVGHHVWDWHRU¯D

(O SUREOHPD GH UHFRQRFLPLHQWR HVWDG¯VWLFR VH SXHGH UHVXPLU HQ HQFRQWUDU OD SDODEUD








6LHQGR iω  OD L«VLPD SDODEUD GHO YRFDEXODULR GHO UHFRQRFHGRU \ ToooO ,...,, 21=  OD
REVHUYDFLµQGHHQWUDGDFRQ to HOYHFWRUGHYR]SDUDPHWUL]DGRREVHUYDGRHQHOLQVWDQWH t \T 
HOQ¼PHURGHYHFWRUHVGHSDU£PHWURVTXHFRPSRQHQHVDREVHUYDFLµQGHHQWUDGD

















6LHQGR ( ) ( ) ( )∑ ⋅=
i
ii POPOP ωω 












VHGLVSRQHGHXQPRGHORSDUDP«WULFR iM TXHUHSUHVHQWHDGLFKDSDODEUD iω HOSUREOHPDGH





8Q PRGHOR GH 0DUNRY ><(*@ >/OL@ HV XQD P£TXLQD GH HVWDGRV ILQLWRV TXH HQ
PRPHQWRV WHPSRUDOHV HTXLHVSDFLDGRV FDPELD GH XQ HVWDGR i  D RWUR j  HQ IXQFLµQ GH XQD
SUREDELOLGDGGHWUDQVLFLµQ ija \TXHDOOOHJDUHQXQPRPHQWR t DXQHVWDGRHPLVRU j HPLWLU£XQ




KDEOD FRQWLQXD GRQGH VH UHSUHVHQWDQ GLVWLQWDV WUDQVLFLRQHV HQWUH HVWDGRV \ GHQVLGDGHV GH
SUREDELOLGDGGHHPLVLµQ









GRQGH OD VHFXHQFLD GH REVHUYDFLRQHV 654321 ,,,,, ooooooO =  HV JHQHUDGD SRU HO PRGHOR
DQWHULRU FRQ XQD VHFXHQFLD GH HVWDGRV 6,5,4,4,3,2,2,1=O  &RQ HVWRV GDWRV OD SUREDELOLGDG
FRQMXQWD GH TXH OD VHFXHQFLD GH REVHUYDFLRQHV O  VHD JHQHUDGD SRU HO PRGHOR M  GDGD OD
VHFXHQFLDGHHVWDGRV X VHU£

( ) ( ) ( ) ( ) ( ) ( ) ( ) 56654554444434332322221212, aobaobaobaobaobaobaMXOP =  

(QHOFDVRGHUHFRQRFLPLHQWRGHYR]ODVHFXHQFLDGHHVWDGRVTXHVLJXHQODVREVHUYDFLRQHV
QR HV FRQRFLGD PRWLYR SRU HO TXH ORV PRGHORV VH FRQRFHQ FRPR PRGHORV RFXOWRV GH 0DUNRY
+003RUORWDQWRSDUDREWHQHUODSUREDELOLGDGGHTXHODREVHUYDFLµQO VHDJHQHUDGDSRUHO


















TXH SURSRUFLRQH HO YDORU P£[LPR D OD SUREDELOLGDG FRQGLFLRQDO FRQMXQWD FRPR VH PXHVWUD HQ

















110maxmax ,ˆ  

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([LVWHQ SURFHGLPLHQWRV P£V R PHQRV VLPSOHV SDUD REWHQHU HO YDORU GH ( )MOP  TXH VH
HVWXGLDU£QHQORVDSDUWDGRVGHGLFDGRVDHOOR3RUDKRUDVLPSOHPHQWHHVQHFHVDULRQRWDUTXHVL
VHSXHGHFDUDFWHUL]DU ODSUREDELOLGDGGHXQDVHFXHQFLDGHREVHUYDFLRQHVSDUDXQGHWHUPLQDGR
PRGHOR VH WLHQH UHVXHOWR HO SUREOHPD GH UHFRQRFLPLHQWR \ FRPR VH KD YLVWR FDGD PRGHOR
TXHGDU£ FDUDFWHUL]DGR SRU ORV YDORUHV GH VXV WUDQVLFLRQHV { }ija  \ GH ODV GHQVLGDGHV GH





• 1¼PHUR GH HVWDGRV GHSHQGHU£ GHO XVR TXH VH OH TXLHUD GDU DO PRGHOR 6L FDGD
PRGHORYDD UHSUHVHQWDUDXQ IRQHPDVRQQHFHVDULRVGHDHVWDGRVHPLVRUHV
6LQ HPEDUJR VL FDGD PRGHOR YD D UHSUHVHQWDU D XQD SDODEUD VRQ QHFHVDULRV P£V
HVWDGRV GHELGR D TXH ODV PXHVWUDV GH YR] TXH YDQ D UHSUHVHQWDU WLHQHQ XQD
GXUDFLµQPD\RUKD\TXHSHUPLWLUP£VYDULDELOLGDGTXHHQHOFDVRGHIRQHPDV
• 7UDQVLFLRQHV HQWUH HVWDGRV KD\ TXH HOHJLU ODV WUDQVLFLRQHV SHUPLWLGDV HQWUH ORV
GLVWLQWRV HVWDGRV 7DPEL«Q VHU£ IXQFLµQ GH OR TXH VH TXLHUD UHSUHVHQWDU HQ FDGD
PRGHOR3RUHMHPSORHQHOFDVRGH ORVVLOHQFLRVVHSXHGHQHOHJLU WUDQVLFLRQHVTXH
SHUPLWDQVDOWDUVHHVWDGRVSDUDPRGHODUDV¯VLOHQFLRVP£VFRUWRV




(Q UHFRQRFLPLHQWR GH KDEOD QRUPDOPHQWH VH XVDQ +00V FRQWLQXRV PRGHO£QGRVH
ODV GHQVLGDGHV GH SUREDELOLGDG GH HPLVLµQ FRPR PH]FODV GH JDXVLDQDV
PXOWLGLPHQVLRQDOHV 3DUD HVWH FDVR FRQFUHWR XQD YH] HOHJLGD OD IRUPD TXH YD D
WRPDU OD IXQFLµQ KDEU£ TXH HOHJLU OD GLPHQVLµQ GH ODV JDXVLDQDV HO Q¼PHUR GH
JDXVLDQDVHQODPH]FOD\ORVSHVRVTXHVHOHDVLJQDQDFDGDXQD
([LVWH XQ WHUFHU WLSR GH +00V ORV +00V VHPLFRQWLQXRV PH]FOD GH ORV GRV







(Q HO XVR GH +00V HQ UHFRQRFLPLHQWR GH KDEOD HV KDELWXDO HOHJLU XQD WRSRORJ¯D GH
L]TXLHUGDDGHUHFKDFRPRODPRVWUDGDHQOD)LJXUDGRQGHXQDYH]DOFDQ]DGRXQHVWDGRQR
VH SHUPLWH YROYHU D ORV HVWDGRV DQWHULRUHV 6H HOLJH HVWD WRSRORJ¯D SRUTXH VH FRUUHVSRQGH



















/D SULPHUD VLPSOLILFDFLµQ HV FRQRFLGD FRPR DVXQFLµQ GH 0DUNRY H LPSOLFD TXH OD

































'RQGH ( )tj ob  HV OD IXQFLµQ GH GHQVLGDG GH SUREDELOLGDG GH HPLWLU OD REVHUYDFLµQ HQ HO
LQVWDQWH t  to SRUHOHVWDGR j VLHQGR jmc HOSHVRGHODP«VLPDJDXVLDQDPXOWLGLPHQVLRQDOGH
OD PH]FOD GH M  JDXVLDQDV TXH RFXSDQ HO HVWDGR j  \ ( )jmjmo ∑Ν ;;µ  OD IXQFLµQ GH FDGD
JDXVLDQD GH OD PH]FOD GH HVH HVWDGR  FRQ XQ YHFWRU PHGLD jmµ  \ XQD PDWUL] GH
FRYDULDQ]D jmΣ 

( ) ( )


























3RU OR WDQWR D SDUWLU GH HVWH PRPHQWR FDGD HVWDGR j  HVWDU£ PRGHODGR SRU XQD ¼QLFD
JDXVLDQD

























'1ˆ µµ  






GH ORV SURFHGLPLHQWRV P£V H[WHQGLGRV GH LQLFLDOL]DFLµQ TXH VHU£ HO XWLOL]DGR HQ HO SUHVHQWH
SUR\HFWR ILQ GH FDUUHUD FRQVLVWH HQ VXSRQHU TXH WRGRV ORV YHFWRUHV GH REVHUYDFLRQHV
SHUWHQHFHQ DO PLVPR HVWDGR FDOFXODU ORV YDORUHV D SDUWLU GH  \  \ DVLJQDU ORV
UHVXOWDGRVDODVPHGLDV\FRYDULDQ]DVGHWRGRVORVHVWDGRVGHWRGRVORVPRGHORV





PLVPRV SDUD DMXVWDUVH D ORV GDWRV GH HQWUHQDPLHQWR  \  XWLOL]£QGRVH SDUD HOOR HO
DOJRULWPRGH%DXP:HOFK

6HSDUWHGHXQDPXHVWUDGHHQWUHQDPLHQWR ToooO ,...,, 21= SDUDXQGHWHUPLQDGRPRGHOR




VHFXHQFLD GH HVWDGRV HV QHFHVDULR VXPDU ODV SUREDELOLGDGHV GH WRGDV ODV VHFXHQFLDV GH
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'RQGH ( )tL j LQGLFDODSUREDELOLGDGGHHVWDUHQHOHVWDGR j HQHOLQVWDQWH t 

3RUORWDQWRVHQHFHVLWDREWHQHU ( )tL j SDUDORTXHVHXWLOL]DHODOJRULWPRIRUZDUGEDFNZDUG
TXH VH EDVD HQ GRV W«UPLQRV FRQRFLGRV FRPR SUREDELOLGDG IRUZDUG ( )tjα  \ SUREDELOLGDG
EDFNZDUG ( )tjβ TXHQHFHVLWDQVHUH[SOLFDGRVSUHYLDPHQWHDODOJRULWPR

'DGRXQPRGHORM FRQXQWRWDOGH N HVWDGRVODSUREDELOLGDGIRUZDUGVHGHILQHFRPROD
SUREDELOLGDGGHTXHVHKD\DQGDGRORV t SULPHURVYHFWRUHVGHREVHUYDFLµQ\HVWDUHQHOHVWDGR
j HQHVHLQVWDQWH t 

( ) ( )( )MjtxoooPt tj == ,,...,, 21α  

(VWDSUREDELOLGDGFRQMXQWDVHSXHGHFDOFXODUFRPRODSUREDELOLGDGGHHPLWLUODREVHUYDFLµQ





















+D\ TXH QRWDU TXH HO VXPDWRULR DQWHULRU VµOR YD GHO HVWDGR 2  DO 1−N  GHELGR DO FDVR





( ) 111 =α  

( ) ( )111 oba jjj =α  

<ODFRQGLFLµQILQDOVHPXHVWUDHQ
















(VWDFRQGLFLµQ ILQDO HVGHFLU ODSUREDELOLGDGGHHVWDUHQHOHVWDGR ILQDOGDGRTXHVHKDQ
HPLWLGR WRGDV ODV REVHUYDFLRQHV VH FRUUHVSRQGH FRQ ( )MOP  OD SUREDELOLGDG GH WHQHU OD
REVHUYDFLµQO GDGRHOPRGHORM 

(Q FXDQWR D OD SUREDELOLGDG EDFNZDUG GDGR HO PRGHOR M  DQWHULRU VH GHILQH FRPR OD
SUREDELOLGDG GH TXH HVWDQGR HQ HO HVWDGR j  HQ HO LQVWDQWH t  VH JHQHUH OD VHFXHQFLD GH
REVHUYDFLRQHVUHVWDQWHV






SUREDELOLGDGEDFNZDUGGHTXHVHJHQHUHODVHFXHQFLDGHREVHUYDFLRQHVGH Tt oo ,...,1+ DSDUWLUGH
HVH QXHYR HVWDGR HQ HO TXH VH HQFXHQWUD HQ HO LQVWDQWH 1+t  3RU OR WDQWR VH WLHQH OD
UHFXUVLYLGDG










jij ββ  



















iii oba ββ  





H[SUHVLµQ  SDUD OD SUREDELOLGDG GH HVWDU HQ HO HVWDGR j  HQ HO LQVWDQWH t  HV GHFLU
SDUD ( )tL j 

( ) ( )( ) ( )( )( )















8QDYH]FRQRFLGD OD UHODFLµQHQWUH ( )tL j  \ ODVSUREDELOLGDGHV IRUZDUG\EDFNZDUG \DVH
SXHGH FRPSOHWDU OD H[SOLFDFLµQ GHO DOJRULWPR GH %DXP:HOFK SDUD OD UHHVWLPDFLµQ GH
SDU£PHWURV3DUWLHQGRGHODLQLFLDOL]DFLµQGHORVSDU£PHWURV
• 6HFDOFXODQODVSUREDELOLGDGHVIRUZDUG\EDFNZDUG
• 6HFDOFXOD ( )tL j SDUDFDGDHVWDGR j \FDGDLQVWDQWH t GHODVHFXHQFLDGHYHFWRUHV
GHREVHUYDFLRQHVTXHFRPSRQHQO 
• 6HFDOFXODHOQXHYRYDORUGHORVSDU£PHWURVDSDUWLUGH\







ILQDO GH ORV SDU£PHWURV D SDUWLU GH ORV YDORUHV REWHQLGRV SDUD HVRV SDU£PHWURV HQ FDGD
REVHUYDFLµQ $ SDUWLU GH DK¯ HO FULWHULR GH SDUDGD VHU£ HO PLVPR TXH ( )MOP  QR FUH]FD
UHVSHFWRDODLWHUDFLµQDQWHULRU







GH ODV SDODEUDV FRQ OD TXH WUDEDMD HO UHFRQRFHGRU HO SUREOHPD GH UHFRQRFLPLHQWR VH EDVD











&RPR VH KD YLVWR HQ HO DSDUWDGR DQWHULRU HV SRVLEOH REWHQHU ( )iMOP  D SDUWLU GH OD
SUREDELOLGDG IRUZDUG  ( )TNα  SDUDFDGDPRGHOR iM &DOFXODQGRHVWDSUREDELOLGDGSDUD FDGD











&RQ ( )tjφ  VH UHSUHVHQWD HO YDORU P£[LPR SDUD OD SUREDELOLGDG GH KDEHU REVHUYDGR ORV
YHFWRUHVGHREVHUYDFLµQGH 1o D to HVWDQGRHQHOHVWDGR j HQHOLQVWDQWH t (VWDSUREDELOLGDG
VH SXHGH FDOFXODU FRPR OD SUREDELOLGDG GH HPLWLU OD REVHUYDFLµQ to  GDGR TXH VH HVW£ HQ HO
HVWDGR j PXOWLSOLFDGDSRUXQVHJXQGRW«UPLQRTXHVHFDOFXODFRPRHOSURGXFWRGH
• (O YDORU P£[LPR SDUD OD SUREDELOLGDG GH KDEHU REVHUYDGR OD VHFXHQFLD GH
REVHUYDFLRQHVGH 1o D 1−to HVWDQGRHQHOHVWDGR i HQHOLQVWDQWH 1−t 






( ) ( ){ } ( )tjiji
i




( ) 111 =φ  





( ) ( ){ }iNi
i
N aTT φφ max=  





VH KDQ HPLWLGR WRGDV ODV REVHUYDFLRQHV VH FRUUHVSRQGH FRQ XQD HVWLPDFLµQ GH ( )MOP  OD




'HELGR D TXH ORV W«UPLQRV GH OD UHFXUVLµQ PRVWUDGD HQ  SXHGHQ VHU GHPDVLDGR
SHTXH³RV\SURGXFLUSUREOHPDVGHF£OFXORHODOJRULWPRGH9LWHUELWUDEDMDDSOLFDQGRHOORJDULWPRD
GLFKD IµUPXOD $GHP£V HVWD UHSUHVHQWDFLµQ  DGPLWH XQD UHSUHVHQWDFLµQ YLVXDO GHO
DOJRULWPRTXHSHUPLWHHQWHQGHUP£VFODUDPHQWHVXIXQFLRQDPLHQWR

( ) ( )( ) ( ) ( ){ } ( )( )tjiji
i













IRUPDGDSRUYHFWRUHVGHREVHUYDFLµQ 4321 ,,, ooooO = 

6L VH TXLHUH FDOFXODU ( )tjϕ  VH SDUWH GH OD FROXPQD FRUUHVSRQGLHQWH D HVD PXHVWUD GH
WLHPSR t \VHHYDO¼DQWRGRVORVSRVLEOHVFDPLQRVGHVGHFXDOTXLHUHVWDGR i ILODVVDELHQGRTXH
WRGRVORVFDPLQRVFUHFHQGHL]TXLHUGDDGHUHFKD6HFDOFXODU¯D ( )1−tiϕ SDUDWRGRVORVHVWDGRV




i  SRVLEOHV HOLJL«QGRVH DTXHO TXH SURGX]FD PD\RU YDORU GHO SURGXFWR ( ) iji at 1−ϕ 
PXOWLSOLF£QGRVHGHVSX«VSRU ( )tb j 

 5HFRQRFLPLHQWRGHKDEODFRQWLQXD





















o &£OFXOR GH ( )tL j SDUD FDGD HVWDGR j  \ FDGD LQVWDQWH t  GH OD VHFXHQFLD GH
YHFWRUHVGHREVHUYDFLRQHVTXHFRPSRQHQO 
o 6HREWLHQHQORVSDU£PHWURVGHFDGDHVWDGRDSDUWLUGHORVYDORUHVDQWHULRUHV





3DUD HO UHFRQRFLPLHQWR VH VXHOH XWLOL]DU XQD VLPSOLILFDFLµQ GHO DOJRULWPR GH 9LWHUEL (VWD
VLPSOLILFDFLµQVHFRQRFHFRPR7RNHQSDVVLQJPRGHO





TXH VH HVW£ HYDOXDQGR HQ XQ GHWHUPLQDGR PRPHQWR t  DOPDFHQDU£ XQ WRNHQ FRQ GLIHUHQWHV
LQIRUPDFLRQHV\HQSDUWLFXODUHOYDORUGH ( )tjϕ 

(O DOJRULWPR7RNHQSDVVLQJPRGHO HQXQPRPHQWR t  SDVDHO WRNHQDOPDFHQDGRHQFDGD
HVWDGR i  SDUD HO PRPHQWR DQWHULRU 1−t  D WRGRV ORV HVWDGRV j  FRQHFWDGRV PRGLILFDQGR VX
YDORUHQ ( ) ( )( )tjij oba loglog + 8QDYH]KHFKRHVWRHQFDGDQXHYRHVWDGR j HYDO¼DWRGRVORV




(QWUH WRGRV ORVPRGHORVHO UHFRQRFHGRUGHSDODEUDVDLVODGDVVHTXHGDU£FRQDTXHOFX\R
WRNHQHOHJLGRVHDHOGHPD\RUYDORUGHSUREDELOLGDG

(VWR VH SXHGH H[WHQGHU I£FLOPHQWH D UHFRQRFLPLHQWR GH KDEOD FRQWLQXD H[WHQGLHQGR HO
DOJRULWPRDQWHULRUSDUD+00VFRPSXHVWRV









3DUWLHQGRGHXQSXQWRGHHQWUDGDFRP¼QD ODSRVLEOH UHGGHSDODEUDVD UHFRQRFHUVH LU£
SDVDQGR HO WRNHQ D WUDY«V GH ORV HVWDGRV FRQHFWDGRV TXHG£QGRVH FRQ HO GH PD\RU YDORU HQ
FDGD HVWDGR &RQ HO ILQ GH SRGHU UHFXSHUDU OD ORFXFLµQ FRPSOHWD HO WRNHQ GHEHU£ DOPDFHQDU
LQIRUPDFLµQGHODVSDODEUDVSRUODVTXHVHYDGHVSOD]DQGRFXDQGRSDVDGHOHVWDGRGHVDOLGDGH
XQ PRGHOR DO HVWDGR GH HQWUDGD GH RWUR 'H HVWD IRUPD HQ HO PRPHQWR T  HO DOJRULWPR VH
TXHGDU£ FRQ HO PHMRU WRNHQ GH WRGRV DTXHOORV TXH VH HQFXHQWUHQ HQ HO HVWDGR ILQDO GH XQD
SDODEUD UHFXSHUDQGR OD OLVWD GH SDODEUDV SRU ODV TXH KD SDVDGR TXH VHU£ HO UHVXOWDGR GHO
UHFRQRFLPLHQWR

3RU WRGR ORGLFKRKDVWDDKRUDHVIXQGDPHQWDOTXHHOPRGHORGH OHQJXDMHVHD ORP£VUHDO













• (V PX\ GLI¯FLO FRQVHJXLU VXILFLHQWHV ORFXFLRQHV TXH SURSRUFLRQHQ ODV UHSHWLFLRQHV
QHFHVDULDVSDUDXQEXHQHQWUHQDPLHQWRGHFDGD+00
• (VQHFHVDULRTXHFDGDSRVLEOH SDODEUDGH WHVWHVW« SUHVHQWH HQ ODV ORFXFLRQHVGH
HQWUHQDPLHQWR KDFLHQGR TXH ODV WDUHDV GH HQWUHQDPLHQWR \ GH UHFRQRFLPLHQWR QR
VHDQLQGHSHQGLHQWHV
• 6L HO YRFDEXODULR GHO UHFRQRFHGRU HV PX\ H[WHQVR HO Q¼PHUR GH PRGHORV QR HV
HVFDODEOH





DF¼VWLFDV P£V SHTXH³DV TXH ODV SDODEUDV FRPR SXHGHQ VHU ORV IRQHPDV (VWRV PRGHORV
WHQGU¯DQODVVLJXLHQWHVYHQWDMDVFRQUHVSHFWRDORVDQWHULRUHV
• &RQ UHODWLYDPHQWH SRFDV ORFXFLRQHV VH WHQGU¯DQ VXILFLHQWHV UHSHWLFLRQHV GH FDGD
PRGHOR











SHUR QR OR WLHQHQ HQ FXHQWD ORV IRQHPDV TXH VH HQFXHQWUDQ HQ ORV O¯PLWHV GH OD
V¯ODED
• %LIRQHPDV \ WULIRQHPDV HVWRV PRGHORV UHSUHVHQWDQ D XQ IRQHPD FHQWUDO \ OD
LQIOXHQFLDGH ORVIRQHPDVYHFLQRV\DVHDGHXQVRORIRQHPDYHFLQRSDUDPRGHODU
HIHFWRV GH SDXVDV HQWUH SDODEUDV R GH ORV IRQHPDV LQPHGLDWDPHQWH DQWHULRU \
VLJXLHQWH






DV¯ VLJXHQ SUHVHQWDQGR GHELOLGDGHV FRPR OD GHSHQGHQFLD GHO DFHQWR HQ IXQFLµQ GHO FXDO HO
PLVPRWULIRQHPDSXHGHSUHVHQWDUGLIHUHQWHVFDUDFWHU¯VWLFDV





GH HQWUDGD XQLHQGR ORV +00V GH FDGD XQD GH ODV SDODEUDV WDUHD GHO GLFFLRQDULR
TXHLQGLFDODWUDVFULSFLµQGHGLFKDORFXFLµQ
• 3DUDHOUHFRQRFLPLHQWRHOWRNHQTXHVHSDVDHQWUHHVWDGRVDOPDFHQDU£LQIRUPDFLµQ
GH ORV +00V SRU ORV TXH SDVD \ FXDQGR KD\D SDVDGR SRU ORV TXH IRUPDQ XQD
SDODEUD VH DOPDFHQDU£ HVWD LQIRUPDFLµQ TXH HV OD TXH SHUPLWLU£ REWHQHU OD
WUDVFULSFLµQILQDO
• 3DUDHYLWDUTXHHQHOUHFRQRFLPLHQWRVHHOLMDQVLHPSUHODVSDODEUDVP£VFRUWDVTXH
VHU£Q ODV TXH VH HQFRQWUDU£Q SULPHUR VH SXHGHQ ILMDU XQRV SDU£PHWURV SDUD
SHQDOL]DU OD LQVHUFLµQ GH SDODEUDV QXHYDV \ SDUD GDUOH PD\RU R PHQRU SHVR DO











(O SUHVHQWH FDS¯WXOR SUHWHQGH H[SOLFDU ODV GLVWLQWDV HWDSDV TXH FRPSRQHQ HO UHFRQRFHGRU
DXWRP£WLFRGHKDEODHQFDVWHOODQRGHVDUUROODGRHQHOSUHVHQWHSUR\HFWRILQGHFDUUHUD

$XQTXH HO UHFRQRFHGRU GHVDUUROODGR SUHWHQG¯D VHU XQ UHFRQRFHGRU GH KDEOD FRQWLQXD
HVSRQW£QHD GHELGR D TXH OD EDVH GH GDWRV GH KDEOD HVSRQW£QHD GLVSRQLEOH QR RIUHF¯D XQD
FDQWLGDG VXILFLHQWH GH GDWRV GH HQWUHQDPLHQWR SDUD XQ FRUUHFWR GHVDUUROOR VH GHFLGLµ
LPSOHPHQWDUXQUHFRQRFHGRUGHKDEODFRQWLQXD OH¯GDFRQXQDEDVHGHGDWRVPD\RU\DGDSWDU
GLFKRUHFRQRFHGRUDOKDEODHVSRQW£QHD'LFKDDGDSWDFLµQIXHHOIUXWRGHOSUR\HFWRILQGHFDUUHUD
€í'LVH³R GH XQ UHFRQRFHGRU DXWRP£WLFR GH KDEOD HVSRQW£QHD HQ FDVWHOODQR€? UHDOL]DGR SRU
6DOYDGRU$OFµQ3DQLDJXD>$OF@GHOTXHVHYDQDWRPDUFLHUWRVGHVDUUROORVSXHVWRTXHVHWUDWµ
GHGRVSUR\HFWRVFRPSOHPHQWDULRV





3RU OR WDQWR ORVWUDEDMRVUHDOL]DGRVHQHVWHSUR\HFWRILQGHFDUUHUDXWLOL]DQHOUHFRQRFHGRU
RULJLQDO LPSOHPHQWDGR SDUD KDEOD FRQWLQXD OH¯GD HVWXGLDQGR OD YDULDFLµQ GH ORV UHVXOWDGRV DO
LQWURGXFLU HQ ORV H[SHULPHQWRV LQIRUPDFLµQ VREUH HO ORFXWRU \D VHD GLUHFWDPHQWH R PHGLDQWH
W«FQLFDVGHDGDSWDFLµQ

(O FDS¯WXOR DFWXDO SUHVHQWD OD LPSOHPHQWDFLµQ E£VLFD GHO UHFRQRFHGRU GH KDEOD FRQWLQXD














3DUD VX GHVDUUROOR VH XWLOL]µ OHQJXDMH GH VFULSWLQJ EDMR /LQX[ XWLOL]DQGR ODV KHUUDPLHQWDV
RIUHFLGDVSRU+7.+LGGHQ0DUNRY0RGHO7RRONLW><(*@

/RV VLJXLHQWHV DSDUWDGRV SUHWHQGHQ RIUHFHU XQD YLVLµQ JOREDO GH GLFKR UHFRQRFHGRU

















OHFWXUDVGH IUDJPHQWRVGHDUW¯FXORVGHOSHULµGLFR €í7KH:DOO6WUHHW-RXUQDO€?SRUXQ WRWDOGH
ORFXWRUHV GLIHUHQWHV \ DOJXQRV DUFKLYRV GH KDEOD HVSRQW£QHD (O KDEOD HVSRQW£QHD QR VHU£
XWLOL]DGRSRUORTXHVHWUDWDU£GHXQUHFRQRFHGRUGHKDEODFRQWLQXDOH¯GDHQLQJO«V

7RGDV ODV JUDEDFLRQHV KDQ VLGR UHDOL]DGDV SRU GRV PLFUµIRQRV VLPXOW£QHDPHQWH XQ
6HQQKHLVHU+0'GHWLSRPLFUµIRQRGHFDEH]D€íKHDGPRXQWHG€?GHIRUPDTXHVHREWHQJDOD
PD\RU FDOLGDG GH VH³DO SRVLEOH \ FRQ XQD LQIOXHQFLD P¯QLPD GH UXLGR H[WHULRU \ XQ VHJXQGR
PLFUµIRQRDGLFLRQDOGHWLSRHVFULWRULR€íGHVNPRXQWHG€?/DVDOLGDSURGXFLGDSRUFDGDPLFUµIRQR
SDUD FDGD IUDVH PXHVWUHDGD D .+] FRQ  ELWV SRU PXHVWUD VH DOPDFHQD HQ DUFKLYRV




VLHQGR 6, HO XWLOL]DGR HQ HO UHFRQRFHGRU HQ FXHVWLµQ 6H KDQ HOHJLGR VµOR ODV JUDEDFLRQHV
UHDOL]DGDV FRQ HO PLFUµIRQR 6HQQKHLVHU HOLPLQ£QGRVH GH OD OLVWD GH JUDEDFLRQHV DOJXQDV TXH




























(Q HO VLVWHPD EDMR HVWXGLR VH YDQ D XWLOL]DU ORV IRQHPDV FRPR XQLGDGHV DF¼VWLFDV GH
UHFRQRFLPLHQWR 'HELGR D HVWH KHFKR VH KDFH QHFHVDULR HO XVR GH XQ GLFFLRQDULR TXH SHUPLWD
FRQRFHU OD VHFXHQFLD GH PRGHORV DF¼VWLFRV TXH IRUPDQ FDGD SDODEUD WDQWR GH HQWUHQDPLHQWR
FRPRGHWHVW









































































• &RHILFLHQWHV GLIHUHQFLDOHV GH VHJXQGR RUGHQ DFHOHUDFLRQHV R GHULYDGDV VHJXQGDV
GHORVSULPHURV

(VWRVFRHILFLHQWHVVHH[WUDHQFDGDPVXWLOL]DQGRYHQWDQDVGHDQ£OLVLV GHPV \ VH
WLHQHQXQWRWDOGHFRHILFLHQWHVSRUFDGDYHQWDQDGHSDUDPHWUL]DFLµQGHORVGDWRVGHHQWUDGD

$ HVWRV FRHILFLHQWHV VH OHV DSOLFDU£ OD W«FQLFD GH QRUPDOL]DFLµQ GH OD PHGLD FHSVWUDO R






&RPR \D VH KD FRPHQWDGR HO IRQHPD VHU£ OD XQLGDG DF¼VWLFD HOHJLGD SDUD HVWH
UHFRQRFHGRU6HWLHQHQXQWRWDOGHIRQHPDV\FDGDXQRHVWDU£PRGHODGRSRUXQ+00








WUDQVLFLRQHV DO SURSLR HVWDGR VµOR VL VH WUDWD GH XQ HVWDGR HPLVRU R DO HVWDGR
VLJXLHQWH(VWDWRSRORJ¯DTXHGDUHSUHVHQWDGDHQOD)LJXUD
• 0RGHOR €éVLO€?QRVH WUDWDGHXQD WRSRORJ¯DGH L]TXLHUGDDGHUHFKD\DTXHDOPLVPR
HVTXHPD TXH HO XWLOL]DGR SDUD ORV PRGHORV GH IRQHPDV VH OH KD D³DGLGR XQD
WUDQVLFLµQ TXH SHUPLWH LU GHO ¼OWLPR DO SULPHU HVWDGR HPLVRU (VWD WUDQVLFLµQ VH KD
D³DGLGR SDUD SRGHU PRGHODU PHMRU ORV IHQµPHQRV TXH SXHGDQ SURGXFLUVH HQ XQD
SDXVDGHHVWDVFDUDFWHU¯VWLFDV(VWDWRSRORJ¯DTXHGDUHSUHVHQWDGDHQOD)LJXUD




















(Q HWDSDV SRVWHULRUHV GHO UHFRQRFHGRU VH SDVDU£ GH PRGHORV GH IRQHPDV D PRGHORV GH
WULIRQHPDVPDQWHQL«QGRVHODWRSRORJ¯DGHORVPRGHORVRULJLQDOHV






8QDYH]GHFLGLGRV ORVGDWRVGHHQWUHQDPLHQWR\GH WHVW\UHDOL]DGD ODSDUDPHWUL]DFLµQGH
ORVPLVPRVVHSURFHGHFRQHOHQWUHQDPLHQWRGHORVPRGHORV

/D SULPHUD IDVH GHO HQWUHQDPLHQWR HV OD TXH VH GHQRPLQD HQWUHQDPLHQWR GH PRQRIRQRV
FDGD +00 VH HQFDUJDU£ GH PRGHODU XQ IRQHPD LQGHSHQGLHQWH TXH HQ HO FDVR EDMR HVWXGLR
IRUPDQ XQ FRQMXQWR GH  SDWURQHV DF¼VWLFRV $SDUWH GH ORV PRGHORV DQWHULRUHV VH WHQGU£Q 
PRGHORVGHVLOHQFLR€éVLO€?\€éVS€?

8QDYH]GHFLGLGD OD WRSRORJ¯DGHFDGDPRGHORVHSDVDDUHDOL]DUXQD LQLFLDOL]DFLµQGH ORV
PLVPRV6HKDGHFLGLGR LQLFLDOL]DU WRGRV ORVHVWDGRVGH WRGRV ORVPRGHORVFRQHOPLVPRYDORU
WUDW£QGRVHGHXQDJDXVLDQDFRQXQDPHGLD\XQDYDULDQ]DGLDJRQDOTXHVHLJXDODU£QDODPHGLD
\YDULDQ]DGHORVGDWRVJOREDOHVHVWD¼OWLPDPXOWLSOLFDGDSRUIDFWRUPHQRUTXHSDUDQRREWHQHU
YDORUHV LQLFLDOHV GHPDVLDGR HOHYDGRV (Q FXDQWR D OD PDWUL] GH WUDQVLFLµQ HQWUH HVWDGRV OD
SUREDELOLGDG GH WUDQVLFLµQ GHO HVWDGR  DO  VLHPSUH VHU£ GH  \ HO UHVWR GH WUDQVLFLRQHV
SHUPLWLGDVVHLQLFLDOL]DU£FRQYDORU

$ FRQWLQXDFLµQ VH FRPLHQ]D FRQ OD UHHVWLPDFLµQ GH ORV SDU£PHWURV GH ORV PRGHORV SDUD
DGDSWDUORVDORVGDWRVGHHQWUHQDPLHQWR(QXQDSULPHUDIDVHVHUHDOL]DQFXDWURUHHVWLPDFLRQHV
GH ORV PRGHORV FRQ HO DOJRULWPR GH %DXP:HOFK WHQLHQGR HQ FXHQWD TXH HO ¼QLFR PRGHOR GH
VLOHQFLRTXHVHHQWUHQDU£VHU£HOPRGHOR €éVLO€? \TXH «VWH VµORDSDUHFHU£DO SULQFLSLR \ ILQDO GH













XQ VLOHQFLR FRUWR H[FHSWR HQ HO FDVR GH HQFRQWUDUQRV DO ILQDO GH XQD IUDVH GRQGH VH XWLOL]DU£
VLOHQFLR ODUJR 3DUD HOHJLU GH IRUPD P£V DGHFXDGD OD SURQXQFLDFLµQ SDUD FDGD SDODEUD \ HO
PRGHOR GH VLOHQFLR TXH OH SXHGH VHJXLU VH YD D UHDOL]DU XQ DOLQHDPLHQWR FRQ ORV GDWRV GH
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HQWUHQDPLHQWR 3DUD HOOR HQ HO GLFFLRQDULR VH VXVWLWXLU£ FDGD SURQXQFLDFLµQ SRU RWUDV 
FRUUHVSRQGLHQWHVDODLQLFLDODFDEDGDHQ€éVS€?\HQ€éVLO€?UHVSHFWLYDPHQWH










+DVWD DTX¯ HO HQWUHQDPLHQWR GH PRQRIRQRV $ FRQWLQXDFLµQ VH SDVD D OD IDVH GH
HQWUHQDPLHQWR GH WULIRQHPDV GRQGH FDGD PRGHOR WHQGU£ HQ FXHQWD HO FRQWH[WR HQ HO TXH VH
HQFXHQWUD HO PRQRIRQR GH SDUWLGD /R SULPHUR VHU£ REWHQHU XQD OLVWD FRQ ORV WULIRQHPDV
H[LVWHQWHVHQ ORVGDWRVGHHQWUHQDPLHQWRDO LJXDO TXH ODV WUDQVFULSFLRQHVHQ IXQFLµQGHHVWRV
PRGHORV&DGDXQRGH ORV+00VUHVXOWDQWHVVH LQLFLDOL]DU£FRQORVGDWRVGHO+00GHOIRQHPD





HQ ORV GDWRV GH WHVW VH SDVD D UHDOL]DU XQD DJUXSDFLµQ GH ORV PRGHORV DWDQGR GLIHUHQWHV
HVWDGRVGHGLIHUHQWHVPRGHORVPHGLDQWHXQ£UEROGHWULIRQHPDV6LGRVPRGHORVWLHQHQDWDGRV
WRGRV VXV HVWDGRV VH WUDWD GH PRGHORV DWDGRV (O £UERO GH WULIRQHPDV REWHQLGR PHGLDQWH ODV
FXHVWLRQHVIRQ«WLFDVGHVDUUROODGDVSDUDGLFKRUHFRQRFHGRURIUHFHXQDUHGXFFLµQGHOQ¼PHURGH
HVWDGRV \ DGHP£V PRGHORV TXH QR WLHQHQ SUHVHQFLD HQ ORV GDWRV GH HQWUHQDPLHQWR HVWDU£Q








Q¼PHUR GH JDXVLDQDV TXH FRPSRQHQ FDGD HVWDGR 6H SDVD SULPHUR GH  D  JDXVLDQDV SRU














3DVVLQJ SDUD UHDOL]DU HO UHFRQRFLPLHQWR GH ODV IUDVHV FRQVLGHUDGDV (Q HVWD HWDSD HV
QHFHVDULR ILMDU HO YDORU GH GRV SDU£PHWURV LPSRUWDQWHV :,3 SHQDOL]DFLµQ SRU LQVHUFLµQ GH
SDODEUD\/0SHVRGHOPRGHORGHOHQJXDMH

3RU ¼OWLPR PHQFLRQDU TXH +7. SUHVHQWD XQD KHUUDPLHQWD TXH SHUPLWH DQDOL]DU ORV




6REUH HO UHFRQRFHGRU DQWHULRUPHQWH GHVFULWR VH KDQ UHDOL]DGR XQD VHULH GH H[SHULPHQWRV
FRQHOILQSULQFLSDOGHREWHQHUFRQRFLPLHQWRVREUHODPDQLSXODFLµQGHORVVFULSWVTXHORIRUPDQ\
VREUHHOXVRGHODVKHUUDPLHQWDVGH+7.QHFHVDULDV$GHP£VODVSUXHEDVUHDOL]DGDVPXHVWUDQ




• (O DXPHQWR GH OD IUHFXHQFLD GH PXHVWUHR LQIOX\H SRVLWLYDPHQWH HQ ORV GDWRV GH
UHFRQRFLPLHQWR (UDQ UHVXOWDGRV HVSHUDGRV \D TXH DO DXPHQWDU OD IUHFXHQFLD GH
PXHVWUHRORVGDWRVREWHQLGRVWLHQHQP£VLQIRUPDFLµQVREUHODVH³DOUHDO
• /DDSOLFDFLµQGHODW«FQLFD&01HQODSDUDPHWUL]DFLµQRIUHFHPHMRUHVUHVXOWDGRVTXH
VLQR ODXWLOL]DPRV(VWD W«FQLFD LQWHQWDHOLPLQDURDOPHQRVGLVPLQXLU OD LQIOXHQFLD
GHORVPLFUµIRQRVDSRUWDQGREXHQRVUHVXOWDGRV
• (QFXDQWRDODHOLPLQDFLµQGHORVFRHILFLHQWHVGHDFHOHUDFLµQGHODSDUDPHWUL]DFLµQ
HVWRKDFHTXHHPSHRUHQHQJUDQPHGLGD ORV UHVXOWDGRV ORTXH LQGLFDTXHDXQTXH
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• 7DPEL«Q VH KD FRPSUREDGR OD JUDQ PHMRUD SURGXFLGD DO SDVDU GH PRGHORV GH
PRQRIRQRV D PRGHORV GH WULIRQHPDV LJXDO TXH DO LU PHMRUDQGR ORV PRGHORV GH
WULIRQHPDVWDQWRFRQHO£UEROGHDJUXSDPLHQWRFRPRFRQHODXPHQWRGHOQ¼PHURGH






GHO PRGHOR GH OHQJXDMH $ PHGLGD TXH HO YDORU GHO SULPHUR WRPD YDORUHV P£V
QHJDWLYRVORTXHLQGLFDTXHLQWURGXFLUXQDSDODEUDQXHYDHQHOUHFRQRFLPLHQWRWLHQH
XQDSHQDOL]DFLµQPD\RUVHREVHUYDFRPRHOQ¼PHURGHLQVHUFLRQHVGLVPLQX\HSHUR
WDPEL«Q DXPHQWD HO Q¼PHUR GH HOLPLQDFLRQHV (Q FXDQWR DO SHVR GHO PRGHOR GH
OHQJXDMHDPHGLGDTXHDXPHQWDVHOHGDPD\RULPSRUWDQFLDDOPRGHORGHOHQJXDMH
6L HV GHPDVLDGR HOHYDGR SXHGH OOHJDU D DQXODU OD LPSRUWDQFLD GH OD SUREDELOLGDG
DF¼VWLFDGHOPRGHOR(VWHKHFKRVHYHUHIOHMDGRHQXQDXPHQWRGHODVHOLPLQDFLRQHV
D PHGLGD TXH DXPHQWD HVWH IDFWRU 'HELGR D TXH HO Q¼PHUR GH LQVHUFLRQHV \ GH
HOLPLQDFLRQHV YDU¯DQ GH IRUPD LQYHUVD DO WRFDU HVWRV SDU£PHWURV OR µSWLPR VHU¯D








&RPR \D VH KD FRPHQWDGR HO REMHWLYR ILQDO HV LPSOHPHQWDU XQ UHFRQRFHGRU GH KDEOD
HVSRQW£QHD\XWLOL]DUGLVWLQWDVW«FQLFDVSDUDDSOLFDQGRLQIRUPDFLµQVREUHORVORFXWRUHVREVHUYDU
ODYDULDFLµQHQ ORVUHVXOWDGRVGHWHVW\VDFDUFRQFOXVLRQHVVREUH ODVW«FQLFDVTXHSURSRUFLRQDQ
ODV PHMRUDV P£V VLJQLILFDWLYDV &RPR OD EDVH GH GDWRV GH KDEOD HVSRQW£QHD GLVSRQLEOH 7&
67$5 QR WLHQH ORV VXILFLHQWHV GDWRV GH HQWUHQDPLHQWR FRPR SDUD XQ GHVDUUROOR GLUHFWR GHO
UHFRQRFHGRU GH KDEOD HVSRQW£QHD VH GHFLGLµ XWLOL]DU XQD EDVH GH GDWRV GH KDEOD OH¯GD HQ
FDVWHOODQR 0,&52$(6 FRQ XQD FDQWLGDG PXFKR P£V H[WHQVD GH GDWRV GH HQWUHQDPLHQWR \
DGDSWDU ORV PRGHORV DV¯ REWHQLGRV FRQ ORV GDWRV GH KDEOD HVSRQW£QHD (Q HVWH SUR\HFWR VH




UHDOL]DU£ HO HVWXGLR SODQWHDGR DQWHULRUPHQWH SHUR XWLOL]DQGR HO UHFRQRFHGRU SUHYLR D OD
DGDSWDFLµQDOKDEODHVSRQW£QHD

$O LJXDOTXHHO UHFRQRFHGRUHQ LQJO«V\DHVWXGLDGRHO UHFRQRFHGRUHQFDVWHOODQR WDPEL«Q
HVW£ GHVDUUROODGR EDMR /LQX[ FRQ XQ OHQJXDMH GH VFULSWLQJ PHGLDQWH HO TXH VH XWLOL]DU£Q ODV














6H WUDWDGHXQDEDVHGHGDWRVGHKDEOD OH¯GDSDUD ODTXHVHKDQHOHJLGRXQ WRWDOGH




GH ODV ORFXFLRQHV WDPEL«QVHFXLGµ ODHOHFFLµQGH ORV ORFXWRUHVTXH IXHURQVHOHFFLRQDGRVHQ
IXQFLµQGHOJ«QHURDV¯FRPRGHODVYDULHGDGHVGLDOHFWDOHV\GHODHGDG7DEOD\7DEOD

'LDOHFWR 0DVFXOLQRV )HPHQLQRV 7RWDOQ|
&HQWUR   
(VWH   
1RUWH   
1RURHVWH   
6XU   
7RWDO   
7DEOD,QIRUPDFLµQORFXWRUHVHQIXQFLµQGHYDULHGDGGLDOHFWDO\J«QHUR

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(GDG 0DVFXOLQRV )HPHQLQRV 7RWDOQ|
   
   
   
   
!   







'H ORV  PLFUµIRQRV GRV GH HOORV HVW£Q FRORFDGRV D PX\ FRUWD GLVWDQFLD GHO ORFXWRU GH








PLFUµIRQRV FRQ  SDODEUDV \ FRQ  ORFXFLRQHV GH WHVW FRQ  SDODEUDV GLIHUHQWHV
Q¼PHURGHSDODEUDVUHGXFLGDVGHELGRDTXHVµORH[LVWHQIUDVHVGHWHVWGLIHUHQWHV

3DUD SRGHU XWLOL]DUOD HV QHFHVDULR FRQRFHU OD HVWUXFWXUD GH DOPDFHQDPLHQWR GH OD
LQIRUPDFLµQHQODEDVHGHGDWRV\DV¯SRGHUFUHDUODVOLVWDVGHHQWUHQDPLHQWR\GHWHVW([LVWHXQ
GLUHFWRULR LQLFLDO RUJDQL]DGR HQ  GLUHFWRULRV GLIHUHQWHV FRQWHQLHQGR FDGD XQR GH HOORV OD
LQIRUPDFLµQ VREUH  ORFXWRUHV HVWDQGR OD LQIRUPDFLµQ GH FDGD ORFXWRU DOPDFHQDGD HQ XQ
GLUHFWRULRLQGLYLGXDO

(Q FXDQWR D OD LQIRUPDFLµQ FRQFUHWD GH OD ORFXFLµQ «VWD HVW£ LQFOXLGD HQ HO QRPEUH GHO
DUFKLYRGHDXGLRTXHODDOPDFHQD(VWHQRPEUHHVWDU£FRPSXHVWRSRUFDUDFWHUHVP£VRWURV
LQGLFDQGRODH[WHQVLµQGHODUFKLYRSURSRUFLRQDQGRODVLJXLHQWHLQIRUPDFLµQ
• /RV FLQFR SULPHURV FDUDFWHUHV LQGLFDQ HO ORFXWRU DO TXH SHUWHQHFH €éPD€? €?
€éPD€?
• 7UHV FDUDFWHUHV P£V SDUD OD VHVLµQ (O SULPHUR GH HOORV LQGLFD VL VH WUDWD GH XQD
VHVLµQ GH HQWUHQDPLHQWR €éV€? R GH WHVW €é[€? \ ORV RWU V GRV FDUDFWHUHV SHUPLWHQ




LGHQWLILFDU OD VHVLµQ GHQWUR GH VX SURSLR JUXSR  €?  SDUD VHVLRQHV GH
HQWUHQDPLHQWR€?SDUDVHVLRQHVGHWHVW




• /DV WUDQVFULSFLRQHV FRUUHVSRQGLHQWHV VLQ SXQWXDFLµQ YHUEDO (VWDV WUDQVFULSFLRQHV
DGHP£V GH ODV SDODEUDV RIUHFHQ LQIRUPDFLµQ QR YHUEDO VH³DOL]DQGR ORV VLOHQFLRV




$OORSKRQHV 7UDQVFULEHU TXH XWLOL]D OD QRWDFLµQ IRQ«WLFD 6$03$ 6SHHFK
$VVHVVPHQW 0HWKRGV 3KRQHWLF $OSKDEHW $XQTXH HV XQ GLFFLRQDULR PX\ FRPSOHWR
SDUDHVWDEDVHGHGDWRVSXHVWRTXHFRQWHQGU£WRGDVODVSDODEUDVSUHVHQWHVHQORV
GDWRV GH HQWUHQDPLHQWR \ WHVW QR HV VXILFLHQWH SDUD OR TXH VH SUHWHQGH FRQ HO










(O UHFRQRFHGRU GH KDEOD FRQWLQXD HQ FDVWHOODQR WDPEL«Q XWLOL]DU£ ORV IRQHPDV FRPR
XQLGDGHV DF¼VWLFDV GH UHFRQRFLPLHQWR 'HELGR D HVWH KHFKR VH KDFH QHFHVDULR HO XVR GH XQ
GLFFLRQDULR TXH SHUPLWD FRQRFHU OD VHFXHQFLD GH PRGHORV DF¼VWLFRV TXH IRUPDQ FDGD SDODEUD
WDQWRGHHQWUHQDPLHQWRFRPRGHWHVW





&RPR \D VH KD PHQFLRQDGR OD EDVH GH GDWRV RIUHFH XQ GLFFLRQDULR GH P£V GH 
SDODEUDVTXHFRQWLHQHWRGDVODVSDODEUDVSUHVHQWHVHQODVIUDVHVGHHQWUHQDPLHQWR\GHWHVW













































&RPR VH SXHGH YHU HQ OD 7DEOD  HVWD QRWDFLµQ PXHVWUD XQ WRWDO GH  IRQHPDV 6LQ
HPEDUJRHOWUDQVFULSWRURIUHFHLQIRUPDFLµQGHODVYRFDOHVFRQDFHQWRSURVµGLFRGHFDGDSDODEUD
SRU ORTXHVHGHFLGLµD³DGLU ORVYRFDOHVDFHQWXDGDVDOFRQMXQWRGH IRQHPDVREWHQL«QGRVHXQ
WRWDOGHXQLGDGHVDF¼VWLFDVGLIHUHQWHVTXHTXHGDQUHSUHVHQWDGRVHQOD7DEOD

S % 7 G N J P Q 1 - W6 I
7 6 = MM [ O / UU M Z % '
* 5 $ €éD H €éH L €éL R €éR X €éX
7DEODFRQMXQWRGHXQLGDGHVDF¼VWLFDVILQDO





IRUPDGD SRU ODV SDODEUDV GHO GLFFLRQDULR WDO \ FRPR DSDUHFHU£Q HQ ODV
WUDQVFULSFLRQHV \ OD VHJXQGD FROXPQD VHU£ OD WUDQVFULSFLµQ VHJ¼Q ORV PRGHORV
XWLOL]DGRVSRUHOUHFRQRFHGRU




• (OLPLQDU XQD FROXPQD LQWHUPHGLD TXH RIUHF¯D LQIRUPDFLµQ VREUH OD IUHFXHQFLD GH
DSDULFLµQGHODVGLVWLQWDVSDODEUDVGHOGLFFLRQDULRHQODEDVHGHGDWRV












































(O GLFFLRQDULR RIUHFLGR SRU OD EDVH GH GDWRV 0,&52$(6 DGDSWDGR D ORV UHTXLVLWRV GHO









SDODEUDV LQLFLDOPHQWH D ODV TXH VH OH KDQ D³DGLGR FRQMXJDFLRQHV GH YHUERV SDODEUDV
FRPSXHVWDVSUHILMRV\VXILMRV\FRPELQDFLRQHVGHSDODEUDVRULJLQDQGRDSUR[LPDGDPHQWHXQDV
SDODEUDV












• 8QLU OD LQIRUPDFLµQ DQWHULRU HQ GRV FROXPQDV SDUD IRUPDU ILQDOPHQWH HO GLFFLRQDULR
SDUD+7.

'HVSX«V GH REWHQHU HO GLFFLRQDULR HV QHFHVDULR DGDSWDU ODV WUDQVFULSFLRQHV GH ODV
ORFXFLRQHVSUHVHQWHVHQODEDVHGHGDWRV(VWDVWUDQVFULSFLRQHVLQGLFDQODVSDODEUDVTXHIRUPDQ




$GHP£V GH OD DQWHULRU HV QHFHVDULD XQD VHJXQGD DGDSWDFLµQ \D TXH ODV SDODEUDV TXH
IRUPDQODSULPHUDFROXPQDGHOGLFFLRQDULR\ ODVSDODEUDVTXHIRUPDQODVWUDQVFULSFLRQHVGHEHQ
FRPSDUWLU HO PLVPR IRUPDWR FRQ ODV OLPLWDFLRQHV PRVWUDGDV HQ OD 7DEOD  (VWR HV QHFHVDULR
WDQWR SDUD HQWUHQDPLHQWR SXHVWR TXH VH QHFHVLWDU£ EXVFDU HQ HO GLFFLRQDULR OD WUDVFULSFLµQ
IRQ«WLFD GH FDGD SDODEUD GH OD ORFXFLµQ SDUD REWHQHU ORV +00V FRUUHVSRQGLHQWHV FRPR SDUD
UHFRQRFLPLHQWR GRQGH UHFRQRFLGRV XQ FRQMXQWR GH +00V VH RIUHFHU£ FRPR VDOLGD GH




(Q FXDQWR DO WUDWDPLHQWR GH ORV DUFKLYRV GH YR] HO SULPHU SDVR HQ WRGR UHFRQRFHGRU GH






([LVWH XQD KHUUDPLHQWD HQ +7. TXH SHUPLWH SDUDPHWUL]DU ORV DUFKLYRV GH YR] /RV
SDU£PHWURVUHVXOWDQWHVGHSHQGHU£QGHODFRQILJXUDFLµQTXHVHOHLQGLTXHDHVWDKHUUDPLHQWD(Q
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FRQFUHWR SDUD HO UHFRQRFHGRU EDMR HVWXGLR VH HVW£ LQGLFDQGR OD VLJXLHQWH LQIRUPDFLµQ SDUD
UHDOL]DUODSDUDPHWUL]DFLµQ
• /RV DUFKLYRV GH YR] VH SUHVHQWDQ DOPDFHQDGRV HQ IRUPDWR :$9 VLQ FDEHFHUDV \
PXHVWUHDGRVD.+]FRQELWVSRUPXHVWUD
• /DREWHQFLµQGHFDGDVHJPHQWRDSDUDPHWUL]DUGHEHUHDOL]DUVHPHGLDQWHYHQWDQDV
+DPPLQJ FRQ XQ WDPD³R GH  PVHJ VLHQGR OD VHSDUDFLµQ HQWUH YHQWDQDV
FRQVHFXWLYDVGHPVHJ
• 6HYDDUHDOL]DUXQILOWUDGRGHSUH«QIDVLVFRQHOREMHWLYRGHDXPHQWDUODDPSOLWXGGH
ODV DOWDV IUHFXHQFLDV SDUD FRUUHJLU HQ SDUWH OD DWHQXDFLµQ TXH HO SURFHVR GH
JHQHUDFLµQGHYR]LQWURGXFHHQHOODV(OFRHILFLHQWHGHSUH«QIDVLVVHILMDHQ





DO YDORU GH HQHUJ¯D GH FDGD YHQWDQD HO YDORU P£[LPR TXH WRPD HQ OD ORFXFLµQ
VXP£QGROH  $GHP£V KD\ TXH WHQHU HQ FXHQWD TXH VH ILMD XQ UDQJR P£[LPR GH
YDULDFLµQGH ODHQHUJ¯DG%HQHVWHFDVR LPSLGLHQGRTXHVHSURGX]FDQYDORUHV
GHPDVLDGR SHTXH³RV 3RU ¼OWLPR VH LQGLFD TXH KD\ TXH DSOLFDU XQ IDFWRU GH
HVFDODGRLJXDOD
• /DHQHUJ¯DGHEHFDOFXODUVHDQWHVGHFXDOTXLHUHQYHQWDQDGRRILOWURGHSUH«QIDVLV
• )LQDOPHQWH D ORV FRHILFLHQWHV VH OH DSOLFD OD W«FQLFD &01 SDUD UHGXFLU VX
GHSHQGHQFLDGHORVPLFUµIRQRV3DUDHOORVHFDOFXODHOYDORUPHGLRGHFDGDXQRGH




$O LJXDO TXH HQ HO UHFRQRFHGRU DXWRP£WLFR GH KDEOD HQ LQJO«V GHO TXH VH SDUWLµ HO
UHFRQRFHGRUHQFDVWHOODQRXWLOL]DU£ORVIRQHPDVFRPRXQLGDGHVDF¼VWLFDVE£VLFDVDPRGHODU3RU
ORWDQWRVHWHQGU£XQ+00SDUDFDGDXQRGHORVIRQHPDVGHOFDVWHOODQR$GHP£VGHHVWRVH





$GHP£VGH ORV+00VDQWHULRUHV 7DEODTXHSXHGHQDVRFLDUVHD IRQHPDVVHYDQD
D³DGLURWURV



















WUDQVLFLRQHV DO SURSLR HVWDGR VL VH WUDWD GH HVWDGR HPLVRU R DO HVWDGR VLJXLHQWH
(VWDWRSRORJ¯DTXHGDUHSUHVHQWDGDHQOD)LJXUD
• 0RGHOR€éVLO€?\DQRVHWUDWDGHXQDWRSRORJ¯DGHL]TXLHUGDDGHUHFKD\DTXHDOPLVPR
HVTXHPD TXH HO XWLOL]DGR SDUD ORV PRGHORV GH IRQHPDV VH OH KD D³DGLGR XQD
WUDQVLFLµQ TXH SHUPLWH OD FRQH[LµQ GLUHFWD HQWUH HO SULPHU \ ¼OWLPR HVWDGR HPLVRU
WUDW£QGRVHGHXQDWUDQVLFLµQELGLUHFFLRQDO(VWDWUDQVLFLµQVHKDD³DGLGRSDUDSRGHU
PRGHODU PHMRU ORV IHQµPHQRV TXH SXHGDQ SURGXFLUVH HQ XQD SDXVD GH HVWDV
FDUDFWHU¯VWLFDV(VWDWRSRORJ¯DTXHGDUHSUHVHQWDGDHQOD)LJXUD
• 0RGHOR EDVXUD XWLOL]D OD PLVPD WRSRORJ¯D TXH HO PRGHOR €éVLO€? /D WUDQVLFLµQ KDFLD
DWU£VGDXQJUDGRP£VGHOLEHUWDGDHVWHPRGHORSDUDDMXVWDUVHPHMRUDODVPXHVWUDV






HVW£ SHUPLWLGD OD WUDQVLFLµQ GHO HVWDGR LQLFLDO DO ILQDO OR TXH SURYRFD TXH SXHGH
DWUDYHVDUVH VLQ TXH SURGX]FD QLQJXQD REVHUYDFLµQ (VWD WRSRORJ¯D TXHGD
UHSUHVHQWDGDHQOD)LJXUD

(Q HWDSDV SRVWHULRUHV GHO UHFRQRFHGRU VH SDVDU£ GH PRGHORV GH IRQHPDV D PRGHORV GH
WULIRQHPDVPDQWHQL«QGRVHODPLVPDWRSRORJ¯DGHORVPRGHORVRULJLQDOHV










/RSULPHURTXHVH WXYRTXHHOHJLU IXH ODVHSDUDFLµQGH ORVGDWRVGLVSRQLEOHVHQGDWRVGH
HQWUHQDPLHQWR\GDWRVGHWHVW/DEDVHGHGDWRV0,&52$(6VXJLHUHXQDVHSDUDFLµQHVSHF¯ILFD
\VHGHFLGLµXWLOL]DUOD6HWHQGU£QORFXWRUHVGHHQWUHQDPLHQWR\HVRVPLVPRVORFXWRUHVHQOD
IDVHGH WHVWSRU ORTXHQRVHSXHGHFRQVLGHUDUTXH ORV UHVXOWDGRVREWHQLGRVFRQHVWDGLYLVLµQ

























VHU£ XQ YHFWRU GH ORQJLWXG  \ OD YDULDQ]D VHU£ XQD PDWUL] ORQJLWXGLQDO GH GLPHQVLµQ [
DXQTXHKD\TXH WHQHUHQFXHQWDTXHVHXWLOL]DQPDWULFHVGLDJRQDOHV6HKDGHFLGLGRXWLOL]DU OD







(QFXDQWRD ODPDWUL]TXH LQGLFD ODVSRVLEOHV WUDQVLFLRQHVHQWUHHVWDGRVVH LQLFLDOL]DU£GH
IRUPD TXH VµOR VH SXHGDQ GDU ODV WUDQVLFLRQHV SURSLDV GH FDGD PRGHOR \ ODV SRVLEOHV
WUDQVLFLRQHVGHVGHFDGDHVWDGRVHDQHTXLSUREDEOHV

(Q HVWD SULPHUD LQLFLDOL]DFLµQ HO PRGHOR EDVXUD \ HO PRGHOR GH VLOHQFLR €éVLO€? QR WLHQHQ OD












&RPR SXQWRGH SDUWLGDVH WLHQHQ WRGRV ORVPRGHORV LQLFLDOL]DGRVFRQ OD PHGLD \ YDULDQ]D
JOREDOGHORVGDWRVGHHQWUHQDPLHQWR

(Q HO HQWUHQDPLHQWR GH +00V VH SURGXFHQ PHMRUHV UHVXOWDGRV VL VH UHDOL]DQ SHTXH³RV
FDPELRVHQORVPRGHORV\VHDGDSWDQORVPRGHORVDFDGDFDPELRTXHVLVHHQWUHQDQGHVGHHO
SULQFLSLRORVPRGHORVTXHVHTXLHUHQREWHQHUILQDOPHQWH'HELGRDHVWRHOHQWUHQDPLHQWRDFWXDO
VHGLYLGHHQYDULDV IDVHV UHDOL]£QGRVHHQFDGDXQDGHHOODVXQDUHHVWLPDFLµQGH ORVPRGHORV
WUDVDSOLFDUOH ORVFDPELRVFRUUHVSRQGLHQWHV(VWD UHHVWLPDFLµQVHUHDOL]DPHGLDQWHHODOJRULWPR
GH %DXP:HOFK XWLOL]DQGR P£V R PHQRV HMHFXFLRQHV GHO PLVPR HQ IXQFLµQ GH OR VLJQLILFDWLYR
TXHSXHGDVHUHOFDPELRDSOLFDGRHQ ORVPRGHORV6HPDUFDXQQ¼PHUR ILMRGH LWHUDFLRQHVGHO
DOJRULWPR HQ OXJDU GH UHDOL]DU WDQWDV FRPR VHDQ QHFHVDULDV SDUD OOHJDU D OD FRQYHUJHQFLD SRU
YDULDVUD]RQHV
• &RQVHJXLU OD FRQYHUJHQFLD SXHGH VHU GHPDVLDGR FRVWRVR HQ FXDQWR D WLHPSR GH
HMHFXFLµQ
• 6L VH OOHJD D HVWD FRQYHUJHQFLD VH FRUUH HO ULHVJR GH TXH ORV +00V HVW«Q
VREUHDGDSWDGRV D ORV GDWRV GH HQWUHQDPLHQWR SURGXFLHQGR PDORV UHVXOWDGRV GH
UHFRQRFLPLHQWR






















• 6H PRGLILFD HO PRGHOR GH VLOHQFLR €éVLO€? D³DGLHQGR XQD WUDQVLFLµQ ELGLUHFFLRQDO HQWUH






HO PRGHOR €éVS€? HV QHFHVDULR PRGLILFDU ODV WUDQVFULSF RQHV GH ODV ORFXFLRQHV SXHVWR TXH KDVWD
DKRUDHVWHPRGHORQRDSDUHF¯DHQHOODV6HLQWURGXFHHOQXHYRPRGHORGHVLOHQFLRFRPRSDXVD
HQWUH SDODEUDV PDQWHQLHQGR HO PRGHOR €éVLO€? FRPR SDXVD ODUJD DO SULQFLSLR \ ILQDO GH FDGD
ORFXFLµQ

<D TXH ORV FDPELRV LQWURGXFLGRV VRQ GH LPSRUWDQFLD VH HMHFXWDU£ HO DOJRULWPR GH %DXP
:HOFKHQRFDVLRQHVSDUDDGDSWDUORVQXHYRVPRGHORVDORVGDWRVGHHQWUHQDPLHQWR











(O DOLQHDPLHQWR FRQVLVWH HV XQ UHFRQRFLPLHQWR PHGLDQWH HO DOJRULWPR GH 9LWHUEL FRQ ORV
PRGHORVHQWUHQDGRVKDVWDHOPRPHQWRGRQGHVHGHEHU£GHFLGLUHQWUH ODVRSFLRQHVGLVSRQLEOHV
SDUDFDGDSDODEUD6LXQDSDODEUD WLHQHGLIHUHQWHVSURQXQFLDFLRQHVQRUPDOPHQWHVHHOLJHXQD
SURQXQFLDFLµQ DO D]DU SDUD ODV SULPHUDV IDVHV GHO HQWUHQDPLHQWR 'HVSX«V PHGLDQWH HO




PLVPDSDODEUD VHSUHWHQGHHOHJLU HO PRGHORP£VDGHFXDGRDFRORFDUHQWUHSDODEUDV PRGHOR
EDVXUDPRGHOR€éVLO€?RPRGHOR€éVS€?(VWRVHSXHGHKDF UPRGLILFDQGRHOGLFFLRQDULRGHIRUPDTXH














VLJXLHQWH IDVH GHO HQWUHQDPLHQWR VH UHDOL]DQ ODV PRGLILFDFLRQHV QHFHVDULDV SDUD HQWUHQDU RWUR
WLSR GH PRGHORV TXH WHQJD HQ FXHQWD OD LQIOXHQFLD GH ORV IRQHPDV FRQWLJXRV \D TXH ODV





(QHVWD IDVHVHYDQDPRGLILFDU ORVPRGHORVHQWUHQDGRVHQ OD IDVHDQWHULRUSDUDKDFHUORV
GHSHQGLHQWHVGHOFRQWH[WRHQHOTXHVHHQFXHQWUDQSDVDQGRGH+00VDVRFLDGRVDIRQHPDVD






3.3 Reconocedor automático en castellano 
71 
 
WULIRQHPDV HV LGHQWLILFDU ORV PRGHORV GH WULIRQHPDV SUHVHQWHV HQ ORV GDWRV GH HQWUHQDPLHQWR
SDUD OR TXH HV QHFHVDULR PRGLILFDU ODV WUDQVFULSFLRQHV GH ODV ORFXFLRQHV UHVXOWDQWHV GHO
DOLQHDPLHQWRVXVWLWX\HQGRFDGDIRQHPDSRUHOFRUUHVSRQGLHQWHWULIRQHPDHQIXQFLµQGHOFRQWH[WR
GHOPLVPR/DVUHJODVSDUDUHDOL]DUHVWDFRQYHUVLµQVRQODVVLJXLHQWHV
• 8Q IRQHPD €éI€? SDVDU£ D VHU HO WULIRQHPD €éL€?€éI€?€?G€? VLHQGR éL€? HO IRQHPD TXH VH
HQFXHQWUDDVXL]TXLHUGD\€éG€?HOIRQHPDTXHVHHQFXHQWUDDVXGHUHFKD
• 6LHQ ODVWUDQVFULSFLRQHVGHODVORFXFLRQHVVHHQFXHQWUDHOPRGHOR€éVS€?RHOPRGHOR
EDVXUD HVWRV QR JHQHUDU£Q QLQJ¼Q WULIRQHPD QL FRPR IRQHPD FHQWUDO QL FRPR
FRQWH[WR










$FRQWLQXDFLµQVHSURSRUFLRQDU£XQYDORU LQLFLDOD ORVQXHYRVPRGHORVTXHFRPSDUWLU£Q OD
PLVPDWRSRORJ¯DTXHORVDQWHULRUHV/RVPRGHORVGHWULIRQHPDVUHVXOWDQWHVGHXQPLVPRIRQHPD





3DUD DGDSWDU ORV QXHYRV PRGHORV D ORV GDWRV GH HQWUHQDPLHQWR VH UHDOL]DU£Q GRV
HMHFXFLRQHV GHO DOJRULWPR GH %DXP:HOFK 'H HVWD IRUPD VH KDQ DGDSWDGR ORV PRGHORV GH
IRQHPDVDVXFRQWH[WR














/RV £UEROHV GH DJUXSDPLHQWR LQGLFDQ JUXSRV GH PRGHORV FRQ FDUDFWHU¯VWLFDV VLPLODUHV 6L
XQRGHHVWRVJUXSRVHVW£ IRUPDGRSRU1PRGHORVGLIHUHQWHVHQ OXJDUGHQHFHVLWDUHQWUHQDU1






LQLFLDOHV(VWDGLYLVLµQGHEHU¯DDXPHQWDU OD ORJYHURVLPLOLWXGGH ORVGDWRVWRGRVHUHDOL]DVREUH
ORV GDWRV GH HQWUHQDPLHQWR \D TXH VH REWHQGU£Q JUXSRV GH PRGHORV TXH FRPSDUWHQ P£V
FDUDFWHU¯VWLFDV 6H HOHJLU£ OD FXHVWLµQ TXH PD\RU DXPHQWR GH OD ORJYHURVLPLOLWXG SURGX]FD \















$ FDGD XQR GH HVWRV JUXSRV VHU£ DO TXH VH YD D DSOLFDU HO SURFHVR GH DJUXSDPLHQWR GHO
£UERO ELQDULR DSOLFDQGR XQD VHULH GH FXHVWLRQHV IRQ«WLFDV TXH LU£Q FODVLILFDQGR ORV GLVWLQWRV
JUXSRVHQIXQFLµQGHOWLSRGHIRQHPDTXHVHSUHVHQWHDVXGHUHFKD\DVXL]TXLHUGD6LVHWLHQHQ
GRV WULIRQHPDV GLIHUHQWHV GHO PLVPR IRQHPD FHQWUDO \ WDQWR HO IRQHPD TXH VH HQFXHQWUD D OD
L]TXLHUGD GH XQ PRGHOR FRPR GHO RWUR SHUWHQHFHQ DO PLVPR WLSR GH IRQHPDV SDUHFH OµJLFR




GH FDUUHUD DO LJXDO TXH HO DJUXSDPLHQWR LQLFLDO GH SDUWLGD IXH GLVH³DGR SRU 6DOYDGRU $OFµQ
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3DQLDJXD HQ VX SUR\HFWR ILQ GH FDUUHUD €í'LVH³R GHXQ UHFRQRFHGRU DXWRP£WLFR GH KDEOD












 SDUDHO XPEUDO TXH PDUFDHO DXPHQWR P¯QLPRGH OD ORJYHURVLPLOLWXGHV\ XQYDORUGH
SDUD HO XPEUDO TXH PDUFD HO Q¼PHUR GH PXHVWUDV P¯QLPDV SDUD FDGD DJUXSDFLµQ VH KD
FRQVHJXLGRUHGXFLUHOQ¼PHURGH+00VDPRGHODUKDVWDORVVLHQGRHOQ¼PHURGHSDUWLGD


















\ €éVS€? VH SDVD GH  D  JDXVLDQDV \ GH  D  (VWH DXPHQWR VH UHDOL]D VµOR HQ HVWRV
PRGHORV HVSHFLDOHV SRUTXH YDQ D PRGHODU HYHQWRV TXH SXHGHQ WHQHU UHDOL]DFLRQHV PX\









6H FRQVLGHUD TXH OD ¼OWLPD IDVH GH XQ UHFRQRFHGRU HV HO SURSLR UHFRQRFLPLHQWR (Q HVWH








3DUD LQGLFDU ODV SRVLEOHV VHFXHQFLDV GH SDODEUDV D UHFRQRFHU VH XWLOL]D XQ PRGHOR GH
OHQJXDMH $O QR GLVSRQHU GH QLQJ¼Q PRGHOR GH OHQJXDMH HQ FDVWHOODQR VH XWLOL]D XQR
HTXLSUREDEOH OR TXH LQGLFD TXH GDGD XQD SDODEUD OD SUREDELOLGDG GH TXH VH JHQHUH WUDV HOOD
FXDOTXLHUDGHODVSDODEUDVTXHFRPSRQHQHOPRGHORGHOHQJXDMHHVODPLVPD<DTXHQRVHHVW£
DSURYHFKDQGRHOJUDQSRWHQFLDOTXHSXHGHQRIUHFHUORVPRGHORVGHOHQJXDMHDODKRUDGHLPSHGLU





ORFXWRUHV HO Q¼PHUR GH SDODEUDV TXH IRUPDQ HO PRGHOR GH OHQJXDMH HV GH  XQ Q¼PHUR
EDVWDQWHUHGXFLGRTXHSHUPLWLU£XQUHFRQRFLPLHQWREDVWDQWHU£SLGR

(Q OD )LJXUD  VH PXHVWUD GH IRUPD JU£ILFD OD IRUPD GHO PRGHOR GH OHQJXDMH XWLOL]DGR
VXSRQLHQGR TXH ODV ORFXFLRQHV GH HQWUHQDPLHQWR VRQ €éOD FDVD€? \ €éOD FDOOH€? &RPR VH SXHGH
FRPSUREDUHOPRGHORGHOHQJXDMHHVWDU£IRUPDGRSRUODVWUHVSDODEUDVTXHIRUPDQODVIUDVHVGH









3RU OR WDQWR HO PRGHOR GH OHQJXDMH LQGLFDU£ WRGRV ODV SRVLEOHV ORFXFLRQHV D UHFRQRFHU
GHILQLGD FDGD XQD GH HOODV FRPR XQ FDPLQR VHJXLGR D OR ODUJR GHO PRGHOR GH OHQJXDMH (O









GHO PRGHOR GH OHQJXDMH HQ VX FRUUHVSRQGLHQWH VHFXHQFLD GH WULIRQHPDV TXH HV OD XQLGDG
DF¼VWLFD TXH VH HVW£ PRGHODQGR HQ ORV +00V 'HELGR D TXH VH HVW£ XWLOL]DQGR XQ £UERO GH
















( ) ( )iiLMw wPWIPwPLMP i ++⋅=  

6LHQGR ( )iwP  OD SUREDELOLGDG DF¼VWLFD GH OD SDODEUD iw  FX\R YDORU GHSHQGHU£ GH OD
SUREDELOLGDGDF¼VWLFDGHWRGRVORV+00VTXHIRUPHQGLFKDSDODEUD/DSUREDELOLGDGDF¼VWLFDGH
XQ GHWHUPLQDGR +00 VHU£ OD SUREDELOLGDG GH TXH OD VHFXHQFLD GH REVHUYDFLRQHV TXH VH KD
GHFLGLGR TXH SHUWHQH]FDQ D HVH +00 KD\D VLGR JHQHUDGD SRU «O WHQLHQGR HQ FXHQWD ODV
SUREDELOLGDGHVGHWUDQVLFLµQ\GHHPLVLµQGHORVGLVWLQWRVHVWDGRVTXHORIRUPDQ










3RU ¼OWLPR FRPHQWDU TXH VµOR SDUD ORV FDVRV HQ ORV TXH HVW£Q GLVSRQLEOHV ODV




ODV WUDQVFULSFLRQHV GH UHIHUHQFLD XWLOL]DQGR SDUD HOOR XQ DOJRULWPR EDVDGR HQ SURJUDPDFLµQ




6(17 &RUUHFW  >+ 6 1 @
:25' &RUU $FF  >+ ' 6 , 1 @


















HOLPLQDGDV 6 HO Q¼PHUR GH VXVWLWXFLRQHV , HO Q¼PHUR GH LQVHUFLRQHV \ 1 HO Q¼PHUR WRWDO GH














OD HYDOXDFLµQ GH ORV UHVXOWDGRV (Q HO SUHVHQWH UHFRQRFHGRU VH LJQRUD OD HWLTXHWD
FRUUHVSRQGLHQWH DO PRGHOR EDVXUD DO DQDOL]DU ORV UHVXOWDGRV SXHVWR TXH VH FRQVLGHUD TXH QR
DSRUWDLQIRUPDFLµQHOKHFKRGHTXHVHKD\DUHFRQRFLGRFRUUHFWDPHQWHRQR7DPEL«QVHLJQRUD









UHFRQRFLPLHQWR IUXWR GH GLIHUHQWHV PRGLILFDFLRQHV TXH VH UHDOL]DU£Q VREUH OD LPSOHPHQWDFLµQ
E£VLFDGHOUHFRQRFHGRUFRQHO ILQGH LQWURGXFLU LQIRUPDFLµQVREUH ORV ORFXWRUHVHQHOSURFHVR\
REVHUYDUGHTX«IRUPDLQIOX\HHVWDLQIRUPDFLµQHQORVUHVXOWDGRV

$FRQWLQXDFLµQVH UHVXPHQ ORVSDU£PHWURV ILMDGRVVREUHHO UHFRQRFHGRUSDUDHVWDSUXHED
FRQFUHWD
• 7DQWRORVGDWRVGHHQWUHQDPLHQWRFRPRGHWHVWVRQORVTXHLQGLFDODEDVHGHGDWRV
(Q FRQFUHWR VH WHQGU£Q  ORFXWRUHV TXH DSDUHFHQ HQ DPERV JUXSRV GH GDWRV
WHQLHQGRIUDVHVGHHQWUHQDPLHQWR\GHWHVWSRUFDGDXQRGHHOORVJUDEDGDVSRU
 PLFUµIRQRV GH IRUPD VLPXOW£QHD 3RU OR WDQWR VH WHQGU£Q  ORFXFLRQHV GH
HQWUHQDPLHQWR\GHWHVWSDUDORFXWRUHVGLIHUHQWHV
• 6H XWLOL]D HO GLFFLRQDULR DSRUWDGR SRU OD EDVH GH GDWRV FRQ ODV PRGLILFDFLRQHV \D
PHQFLRQDGDVHQ
• 6HFRQVLGHUDQXQWRWDOGHIRQHPDVGLIHUHQWHVTXHVHLQGLFDQHQOD7DEOD
• $GHP£VGH ORVPRGHORVFRUUHVSRQGLHQWHVD ORVIRQHPDVVHWLHQHQPRGHORVSDUD
PRGHODUVLOHQFLRV PRGHOR €éVLO€?SDUDVLOHQFLR ODUJR\PRGHOR €éVS€?SDUDVLOHQFLRFRUWR
P£VXQWHUFHUPRGHORSDUDODVGXGDVSDODEUDVLQFRPSOHWDVRUXLGRVGHOORFXWRU
• (O UHVXOWDGR GH OD IDVH GH HQWUHQDPLHQWR VHU£ XQ WRWDO GH  +00V FRQMXQWR
GRQGH VH HQFXHQWUDQ ORV  PRGHORV HVSHFLDOHV XWLOL]DGRV SDUD OD VHSDUDFLµQ HQWUH
SDODEUDV(OUHVWRHVXQFRQMXQWRGHWULIRQHPDVWUHHFOXVWHUHGWLHGVWDWHTXHJUDFLDV
DO £UERO GH DJUXSDFLµQ VLUYH SDUD PRGHODU WRGRV ORV SRVLEOHV WULIRQHPDV TXH VH
SXHGDQRULJLQDU






TXH PDUFD HO DXPHQWR P¯QLPR GH OD ORJYHURVLPLOLWXG \ XQ YDORU GH  SDUD HO
XPEUDOTXHPDUFDHOQ¼PHURGHPXHVWUDVP¯QLPDVSDUDFDGDDJUXSDFLµQ
• 3DUDHOUHFRQRFLPLHQWRVHXWLOL]DXQPRGHORGH OHQJXDMHHTXLSUREDEOH IRUPDGRSRU
SDODEUDVP£VHOPRGHORGHVLOHQFLRODUJR€éVLO€?RSFLRQDODOSULQFLSLR\ILQDO
• /D LPSRUWDQFLD GHO PRGHOR GH OHQJXDMH VH ILMD PHGLDQWH XQ SHVR GH  \ OD
SHQDOL]DFLµQSRULQVHUFLµQGHSDODEUDVHU£GH
• (Q ORV UHVXOWDGRV GH UHFRQRFLPLHQWR QR VH WHQGU£ HQ FXHQWD OD DSDULFLµQ GH ODV







'H WRGRV ORV YDORUHV TXH RIUHFH OD KHUUDPLHQWD +5HVXOWV GH +7. SDUD HYDOXDU ORV












$OFµQ 3DQLDJXD VH KL]R XQD EDWHU¯D GH SUXHEDV VREUH HO UHFRQRFHGRU REWHQL«QGRVH OD
FRQFOXVLµQ GH TXH ODV PHMRUDV VREUH HO UHFRQRFLPLHQWR DO DXPHQWDU GH  D  HO Q¼PHUR GH
JDXVLDQDV GHO PRGHOR EDVXUD HUDQ SRFR VLJQLILFDWLYDV (VWH HIHFWR SRVLEOHPHQWH VH SURGX]FD
SRUTXH VH UHDOL]D XQ VREUHHQWUHQDPLHQWR GHO PRGHOR VREUH ORV SRFRV GDWRV GH HQWUHQDPLHQWR












ORFXFLRQHV GH WHVW QR HV FRQRFLGR SRU OR TXH VHU£ QHFHVDULR HO GHVDUUROOR GH XQ VLVWHPD TXH
SHUPLWDREWHQHUHOJ«QHURGHOORFXWRUTXHODVJHQHUµ

8QD YH] VH GLVSRQH GH ODV KHUUDPLHQWDV QHFHVDULDV SDUD GLIHUHQFLDU HO J«QHUR GH ODV
ORFXFLRQHV\DVHDDWUDY«VGHODLQIRUPDFLµQUHDOREWHQLGDGHODEDVHGHGDWRVRELHQDWUDY«V








SDUWLU GH OD WRWDOLGDG GH ODV ORFXFLRQHV GH HQWUHQDPLHQWR (Q HVWH PRPHQWR VH SODQWHD OD




• 5HDOL]DQGR HO PLVPR HQWUHQDPLHQWR \D GHILQLGR SHUR SDUD FDGD FRQMXQWR GH
PRGHORV XWLOL]DQGR ELHQ ORV GDWRV GH ORV ORFXWRUHV PDVFXOLQRV R ELHQ ORV GH ORV
IHPHQLQRV3DUDTXHORVPRGHORVUHSUHVHQWHQFRUUHFWDPHQWHDFDGDJUXSRORVGDWRV
GH HQWUHQDPLHQWR GHEHQ VHU VXILFLHQWHPHQWH H[WHQVRV &RQ OD EDVH GH GDWRV
0,&52$(6 DO GLYLGLU ORV GDWRV GH HQWUHQDPLHQWR HQ IXQFLµQ GHO J«QHUR VH HVW£
GLYLGLHQGR DSUR[LPDGDPHQWH D OD PLWDG OD FDQWLGDG GH LQIRUPDFLµQ XWLOL]DGD SDUD
FDGDJUXSRUHVSHFWRDODGLVSRQLEOHSDUDHOH[SHULPHQWRGHUHIHUHQFLD
• 'HELGRDODOLPLWDFLµQHQHOQ¼PHURGHGDWRVGHHQWUHQDPLHQWRVHSODQWHDHOXVRGH
DGDSWDFLµQ VREUH HO FRQMXQWR GH PRGHORV \D REWHQLGR TXH HVWDU£ VXILFLHQWHPHQWH
ELHQ HQWUHQDGR SXHVWR TXH VH KD XVDGR HO FRQMXQWR FRPSOHWR GH GDWRV SDUD VX










&RPR \D VH KD FRPHQWDGR VH SUHWHQGH FRQVHJXLU GRV JUXSRV GH PRGHORV XQR TXH
FDUDFWHULFH D ORV ORFXWRUHV PDVFXOLQRV \ RWUR TXH FDUDFWHULFH D ORV IHPHQLQRV (QWUHQDU HVWRV
PRGHORV GHVGH HO SULQFLSLR XWLOL]DQGR ORV GDWRV VHSDUDGRV SRU J«QHUR SUHVHQWD XQ JUDQ
LQFRQYHQLHQWHODJUDQFDQWLGDGGHGDWRVQHFHVDULDSDUDHOHQWUHQDPLHQWR

4.2 Adaptación MAP 
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3DUDVROXFLRQDU HVWH LQFRQYHQLHQWH VHXWLOL]D ODDGDSWDFLµQ ><(*@ >+$+@3DUWLHQGR









/D DGDSWDFLµQ 0$3 HV XQD GH ODV W«FQLFDV XVDGD HQ DGDSWDFLµQ GH +00V \ VHU£ OD
XWLOL]DGD HQ HVWH SUR\HFWR SDUD UHDOL]DU OD DGDSWDFLµQ DO J«QHUR HOLJL«QGRVH VX YHUVLµQ




/D DGDSWDFLµQ 0$3 >*/@ VH EDVD HQ HPSOHDU HO FRQRFLPLHQWR D SULRUL GH ORV PRGHORV
DMXVWDQGRVXVSDU£PHWURVD ODVFDUDFWHU¯VWLFDVGH ORVQXHYRVGDWRV(VWHFRQRFLPLHQWRDSULRUL
VREUHHOPRGHORTXHVHHVW£DGDSWDQGRLPSLGHTXHVHSURGX]FDQJUDQGHVGHVYLDFLRQHVGHVXV
SDU£PHWURVTXHVHGDU£Q ¼QLFDPHQWHVL ORVQXHYRV GDWRVGH DGDSWDFLµQSURSRUFLRQDQ IXHUWHV
LQGLFLRVGHHOOR

(QXQHQWUHQDPLHQWRQRUPDOVHREWLHQHQORVPRGHORVGHIRUPDTXHVHPD[LPLFH ( )MOP 
VLHQGR O  XQD GHWHUPLQDGD VHFXHQFLD GH REVHUYDFLRQHV SURGXFLGDV SRU HO PRGHOR M TXH VH
HVW£ HQWUHQDQGR &RQ OD DGDSWDFLµQ 0$3 OR TXH VH SUHWHQGH HV LQWURGXFLU XQD SUREDELOLGDG D
SULRULGHGLFKRPRGHORSDUDREWHQHUXQDHVWLPDFLµQP£VH[DFWDGHORVSDU£PHWURVGHOPRGHOR

( ) ( ) ( )MPMOPOMPM
MM






 \ SRU OR WDQWR OD HVWLPDFLµQ 0$3 REWHQLGD FRLQFLGLU£ FRQ XQD HVWLPDFLµQ GH P£[LPD



























6LHQGR jmµ HOYDORUGHODPHGLDSDUDORVGDWRVGHDGDSWDFLµQ jmµ HOYDORUGHODPHGLDGHO
PRGHORDSULRUL\ jmµˆ HOYDORUGHODPHGLDWUDVODDGDSWDFLµQ0$3 jmN \τ VRQORVHQFDUJDGRV
GH GDU PD\RU R PHQRU SHVR D ORV YDORUHV GH jmµ  \ GH jmµ  jmN  HV OD SUREDELOLGDG GH












6LHQGR ( )tL jm ODSUREDELOLGDGGHHQFRQWUDUVHHQODPH]FODPGHOHVWDGRMGHOPRGHORHQHO






















OD LPSRUWDQFLDGHOFRQRFLPLHQWRDSULRULSDUDXQYDORUGH jmN GDGR6L HOYDORUGH τ  ILMDGRHV
PXFKRPD\RUTXH jmN VHJ¼QH[SUHVDODDGDSWDFLµQHVWDU£JREHUQDGDSRUODLQIRUPDFLµQ
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6LHQGR jmS XQSDU£PHWURGHSHQGLHQWHGHODPDWUL]GHFRYDULDQ]DGHOPRGHORDSULRUL jmη XQ
SDU£PHWUR UHODFLRQDGRFRQ τ  \SRU OR WDQWR UHODFLRQDGRFRQ OD LPSRUWDQFLDTXHVH OHGDD OD
LQIRUPDFLµQDSULRUL\D ODGLPHQVLµQGHOYHFWRUGHPHGLDV

$XQTXH QR VH KD HVSHFLILFDGR OD IRUPXODFLµQ PDWHP£WLFD GH OD DGDSWDFLµQ GHO UHVWR GH












(O  FODVLILFDGRU GH J«QHUR GHVDUUROODGR FRQVLVWH HQ XQ PHFDQLVPR DXWRP£WLFR SDUD





















ORFXWRU GHVDUUROODGR SRU 'DU¯R 0DUW¯Q ,JOHVLDV GHQWUR GHO *UXSR GH 3URFHVDGR 0XOWLPHGLD GHO




/D WDUHD GH YHULILFDFLµQ GH ORFXWRU >54'@ LPSOLFD GHFLGLU VL HO ORFXWRU KLSRW«WLFR HV













6LHQGRY ODORFXFLµQEDMRWHVW 0H ODKLSµWHVLVTXHLQGLFDTXHY KDVLGRJHQHUDGRSRUHO
ORFXWRUKLSRW«WLFR 1H  ODKLSµWHVLVGHTXHQRKDVLGRJHQHUDGRSRUGLFKRORFXWRU\ θ HOXPEUDO
GHDFHSWDFLµQ3RUORWDQWRVLODSUREDELOLGDGGHTXHVHKD\DJHQHUDGRY GDGRTXHVHWLHQHOD
KLSµWHVLV 0H HVPD\RUTXHHOXPEUDO θ SRUODSUREDELOLGDGGHTXHVHKD\DJHQHUDGRY GDGR
TXHVHWLHQHODKLSµWHVLV 1H VHHOHJLU£FRPRFLHUWDODKLSµWHVLV 0H \SRUORWDQWRVHYHULILFDHO
ORFXWRU(QFDVRFRQWUDULRVHGHFLGH 1H TXHLQGLFDTXHHOORFXWRUQRHVTXLHQGLFHVHU

(OSULPHU WUDWDPLHQWRTXHVH UHDOL]DHVREWHQHU ODSDUDPHWUL]DFLµQGH ODVH³DOGHYR]GH
IRUPD TXH VH H[WUDHQ ODV FDUDFWHU¯VWLFDV GH GLFKD VH³DO TXH FRQWHQGU£Q LQIRUPDFLµQ VREUH OD
LGHQWLGDG GHO ORFXWRU 8QD YH] UHDOL]DGD OD KLSµWHVLV 0H  VH UHSUHVHQWDU£ SRU XQ PRGHOR
PDWHP£WLFR TXH FDUDFWHULFH DO ORFXWRU KLSRW«WLFR HQ HO HVSDFLR GHO YHFWRU GH SDU£PHWURV TXH
FDUDFWHUL]D OD VH³DO GH HQWUDGD \ 1H  YHQGU£ UHSUHVHQWDGR SRU RWUR PRGHOR GH ODV PLVPDV
FDUDFWHU¯VWLFDVSHURTXHUHSUHVHQWHODRSFLµQDOWHUQDWLYDDOORFXWRUKLSRW«WLFR3RUORWDQWRHQOD





PRGHORVGH OD IµUPXOD XWLOL]DGD SDUD LGHQWLILFDFLµQGH ORFXWRU >55@ GRQGHVHGHEHHOHJLU HO
ORFXWRUGHQWURGHXQFRQMXQWRGDGRTXHJHQHUµODYR]GHHQWUDGD























6LHQGR S HOJUXSRGHORFXWRUHVGLVSRQLEOHV K ODGLPHQVLµQGH S O ODVH³DOGHYR]EDMR
WHVWSDUDPHWUL]DGD\ sloc _λ HOPRGHORFRUUHVSRQGLHQWHDOORFXWRU '_' sloc 

(Q VH LQGLFDTXHVHREWHQGU£HO ORFXWRUSDUDHOTXHVHPD[LPLFH ODSUREDELOLGDGGHO
PRGHOR TXH UHSUHVHQWD D GLFKR ORFXWRU GDGR TXH VH WLHQH OD VHFXHQFLD GH YHFWRUHV GH
REVHUYDFLµQO 8WLOL]DQGRODUHJODGH%D\HVVHREWLHQHODH[SUHVLµQTXHSHUPLWHREWHQHUGLFKD
SUREDELOLGDGHQ IXQFLµQ GH ODSUREDELOLGDGGH O  GDGR HOPRGHORGHO ORFXWRU OD SUREDELOLGDGD












(Q FXDQWR DO SUREOHPD GH FODVLILFDFLµQ GH J«QHUR VH SXHGH FRQVLGHUDU FRPR XQD
SDUWLFXODUL]DFLµQ GHO GH LGHQWLILFDFLµQ GH ORFXWRU 6H WHQGU£Q GRV PRGHORV mascλ  TXH
UHSUHVHQWDU£ ODVFDUDFWHU¯VWLFDVGH ORV ORFXWRUHVPDVFXOLQRV\ femλ TXHUHSUHVHQWDU£ ODGH ORV
IHPHQLQRV 'DGD XQD ORFXFLµQ GH HQWUDGD GHVSX«V GH SDUDPHWUL]DGD \ VXSRQLHQGR TXH ODV
SUREDELOLGDGHV D SULRUL GH DPERV PRGHORV FRLQFLGHQ VH GHFLGLU£ HO PRGHOR TXH FRQ PD\RU
SUREDELOLGDGKD\DJHQHUDGRGLFKDHQWUDGDSURFHVRTXHTXHGDUHSUHVHQWDGRHQ

( ) ( )femmasc
fem
masc OPOP λλ 〉  

(QHOFDVRGHTXH ODVSULRULGDGHVDSULRULGH ORVPRGHORVQRVHDQ LJXDOHVVHGHFLGLU£HQ
IXQFLµQ GH XQ XPEUDO (O VLJXLHQWH GHVDUUROOR PXHVWUD HO YDORU WHµULFR GHO XPEUDO WHQLHQGR HQ
FXHQWDTXHVHXWLOL]DQORJDULWPRV

( ) ( ) ( ) ( )femfemmasc
fem
mascmasc OPPOPP λλλλ 〉  

( )( ) ( )( ) ( )( ) ( )( )femfemmasc
fem
mascmasc OPPOPP λλλλ lnlnlnln +〉+  

( )( ) ( )( ) θλλ masc
fem
femmasc OPOP 〉− lnln  





( )( ) ( )( )mascfem PP λλθ lnln +=  

3RU OR WDQWR TXHGD SUREDGR TXH OD FODVLILFDFLµQ GH J«QHUR HV XQ FDVR HVSHFLDO GH
FODVLILFDGRU GH ORFXWRU TXHGDQGR HO J«QHUR UHSUHVHQWDGR FRQ GRV PRGHORV GLIHUHQWHV 3XHVWR





(O VRIWZDUH GH SDUWLGD HV XQ YHULILFDGRU GH ORFXWRU LQGHSHQGLHQWH GHO WH[WR PRGHODQGR OD




FRUUHVSRQGH FRQ XQ *00 \ HO Q¼PHUR GH JDXVLDQDV TXH OR FRPSRQH YHQGU£ PDUFDGR SRU
FRQILJXUDFLµQ

8QD YH] UHDOL]DGR HO HQWUHQDPLHQWR OD YHULILFDFLµQ GHO ORFXWRU EDMR WHVW VH DFHSWD VL VH
FXPSOHODVLJXLHQWHLQGLFDGDSRU

( )( ) ( )( ) θλλ locutor
mundo
mundolocutor OPOP 〉− lnln  








HO PRGHOR €éPXQGR€? FRQ WRGRV ORV GDWRV GH HQWUHQDPLHQWR UHDOL]DQGR XQD DGDSWDFLµQ 0$3 GHO
PLVPR FRQ HO FRQMXQWR GH HQWUHQDPLHQWR GH ORV ORFXWRUHV PDVFXOLQRV \ RWUD FRQ HO GH ORV
IHPHQLQRVREWHQLHQGRDV¯GRVPRGHORVTXH LGHQWLILFDU£QHOJ«QHURGHO ORFXWRU$FRQWLQXDFLµQ
SDUDFDGDORFXFLµQGHWHVWVHFDOFXODU£ODSUREDELOLGDGGHTXHGLFKDORFXFLµQVHKD\DJHQHUDGR
SRUXQR\RWURPRGHORGHFLGLHQGRHO J«QHURGHO ORFXWRUHQ IXQFLµQGHO XPEUDO TXHVH LQGLTXH
SDUDFRPSDUDUGLFKDVSUREDELOLGDGHV











(Q ODSULPHUDGLYLVLµQGH ORVGDWRVVHHOLJHQGRVJUXSRVFRQ ORFXWRUHV LQGHSHQGLHQWHVHV














TXH UHFRPLHQGD 0,&52$(6 $ SHVDU GH HVWR VH KD UHDOL]DGR XQD EDWHU¯D GH SUXHEDV DO






DOPDFHQDPLHQWR (Q FRQFUHWR WRGR HO SURFHVR VH EDVD HQ TXH HQ GLFKDV FDUDFWHU¯VWLFDV HVW«
















• 8Q PRGHOR PDVFXOLQR  mascλ  TXH VHU£ XQD DGDSWDFLµQ GHO PRGHOR €éPXQGR€? D ORV
GDWRVGHHQWUHQDPLHQWRGHORFXWRUHVPDVFXOLQRV




JDXVLDQDV PH]FODV GH JDXVLDQDV SRU OR TXH VH WUDWD GH XQD SDUWLFXODUL]DFLµQ GH ORV +00V













• $GDSWDFLµQ GHO PRGHOR DQWHULRU DO J«QHUR XWLOL]DQGR SDUD HOOR DGDSWDFLµQ 0$3
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6LHQGR H  HO Q¼PHUR GH ORFXFLRQHV UHFRQRFLGDV FRUUHFWDPHQWH \ N  HO Q¼PHUR WRWDO GH
ORFXFLRQHVHYDOXDGDV






• /DSUREDELOLGDGGHDFLHUWRGHOVLVWHPDFRPSOHWRSDUDODTXH H VHFDOFXODFRPRHO
Q¼PHURGH ORFXFLRQHV SDUD ODVTXHVHKDREWHQLGR HO J«QHURFRUUHFWR \ N  HV HO
WRWDOGHORFXFLRQHVGHWHVW
• /D SUREDELOLGDG GH DFLHUWR SDUD ORV ORFXWRUHV PDVFXOLQRV SDUD OD TXH H  VH
FRUUHVSRQGHFRQHOQ¼PHURGH ORFXFLRQHVPDVFXOLQDVSDUD ODVTXHVHKDREWHQLGR
GLFKRJ«QHUR\ N HVHOQ¼PHURWRWDOGHORFXFLRQHVPDVFXOLQDVGHWHVW
• /D SUREDELOLGDG GH DFLHUWR SDUD ORV ORFXWRUHV IHPHQLQRV SDUD OD TXH H  VH








(Q HVWH SULPHU FRQMXQWR GH H[SHULPHQWRV OD GLYLVLµQ HQ GDWRV GH HQWUHQDPLHQWR \ WHVW
XWLOL]DGDQRHV ODTXHVH LQGLFDHQ ODVHVSHFLILFDFLRQHVGH ODEDVHGHGDWRV6HGHFLGLµXWLOL]DU
XQDGLYLVLµQTXHSHUPLWLHUDTXH ORVUHVXOWDGRVQRIXHUDQGHSHQGLHQWHVGHO ORFXWRU3DUDHOORVH
XWLOL]DQ ORVSULPHURV ORFXWRUHVGH ODEDVHGHGDWRVSDUDHQWUHQDPLHQWR\ ORV UHVWDQWHV
SDUD WHVW HVWDQGR DPERV JUXSRV EDODQFHDGRV HQ J«QHUR &DGD ORFXWRU DSRUWD XQ WRWDO GH 
ORFXFLRQHVDOJUXSRDOTXHSHUWHQHFHWUDW£QGRVHGHODVORFXFLRQHVPDUFDGDVSRUODEDVHGH







(Q SULPHU OXJDU VH KDFH XQD EDWHU¯D GH SUXHEDV SDUD REVHUYDU HO HIHFWR GHO Q¼PHUR GH





















(Q HVWH FDVR HQ FDGD LQFUHPHQWR GHO Q¼PHUR GH JDXVLDQDV TXH IRUPDQ HO PRGHOR



























(Q OD )LJXUD  VH SXHGH YHU FRPR XQ EXHQ UHVXOWDGR VHU¯D HOHJLU ORV PRGHORV GH 
JDXVLDQDV SXHVWR TXH DXPHQWD OLJHUDPHQWH OD WDVD GH DFLHUWRV GH ORV ORFXWRUHV PDVFXOLQRV
PDQWHQL«QGRVHFRQVWDQWHODGHORVIHPHQLQRV$SHVDUGHHVWRWDPEL«QVHSRGU¯DHOHJLUHOFDVR
GH  JDXVLDQDV SXHVWR TXH VH REWLHQHQ UHVXOWDGRV SDUHFLGRV \ OD FRPSOHMLGDG WDQWR HQ HO
HQWUHQDPLHQWRFRPRHQHOWHVWGLVPLQX\HUHVSHFWRDXWLOL]DUJDXVLDQDV



































6H SXHGH FRPSUREDU TXH VH DOFDQ]DQ ORV UHVXOWDGRV GHO FDVR DQWHULRU FRQ XQ PHQRU
Q¼PHURGHJDXVLDQDVHVGHFLUODVWDVDVGHDFLHUWRTXHVHREWHQ¯DQFRQJDXVLDQDVSDUDXQD
UHHVWLPDFLµQ VH REWLHQHQ FRQ  JDXVLDQDV HV HO FDVR GH UHDOL]DU  UHHVWLPDFLRQHV 3RU OR
WDQWR SDUHFH PX\ EHQHILFLRVR DXPHQWDU D GRV HO Q¼PHUR GH HMHFXFLRQHV GHO DOJRULWPR GH
UHHVWLPDFLµQ\DTXHDXQTXHDXPHQWDHOWLHPSRGHHQWUHQDPLHQWRQHFHVDULRHQFDGDLQFUHPHQWR








































DQWHULRU 6L VH GHFLGH XWLOL]DU ILQDOPHQWH XQ PRGHOR GH  JDXVLDQDV REYLDPHQWH GHEHU¯D
HOHJLUVH HO HQWUHQDPLHQWR FRQ GRV UHHVWLPDFLRQHV SXHVWR TXH HO FRVWH GH HQWUHQDPLHQWR HV
PHQRU 6LQ HPEDUJR SDUD ORV PRGHORV GH  JDXVLDQDV VH SXHGH REVHUYDU TXH OD WDVD GH
DFLHUWRVIHPHQLQRVHVODPLVPDTXHHQHOFDVRGHJDXVLDQDV\TXHHOHPSHRUDPLHQWRHQORV
PDVFXOLQRV HV PX\ SHTXH³R VH SDVD GH XQ  D XQ  GH DFLHUWRV 3RU OR WDQWR
FRPR ORV UHVXOWDGRV VRQ PX\ SDUHFLGRV KDEU¯D TXH HOHJLU HQWUH HVWRV GRV PRGHORV
&RQVLGHUDQGRFRPRIDFWRUP£VLPSRUWDQWHODGLVPLQXFLµQGHODFRPSOHMLGDGGHODIDVHGHWHVWHO
XWLOL]DUPRGHORVGHJDXVLDQDVHVP£VYHQWDMRVRTXHHOXVRGHPRGHORVGHDXQTXHHVWRV





















































(Q HVWH VHJXQGR FRQMXQWR GH H[SHULPHQWRV OD GLYLVLµQ HQ GDWRV GH HQWUHQDPLHQWR \ WHVW
XWLOL]DGDHVODTXHVHLQGLFDHQODEDVHGHGDWRVHVGHFLUWDQWRHQHOHQWUHQDPLHQWRFRPRHQHO
WHVW HVWDU£QSUHVHQWHV ORV  ORFXWRUHVDSRUWDQGRFDGD XQR  ORFXFLRQHV GHHQWUHQDPLHQWR
 IUDVHV JUDEDGDV FRQ  PLFUµIRQRV \  ORFXFLRQHV GH WHVW  IUDVHV JUDEDGDV FRQ 
PLFUµIRQRV




&RQ OD GLYLVLµQ GHVFULWD ORV FRQMXQWRV QR VRQ LQGHSHQGLHQWHV GHO ORFXWRU $XQTXH D SULRUL
SDUHFH LQWHUHVDQWH FRQVHJXLU XQRV PRGHORV LQGHSHQGLHQWHV GHO ORFXWRU GHELGR D TXH HVWH
FODVLILFDGRU YD D VHU XWLOL]DGR HQ HO UHFRQRFHGRU GH KDEOD \ HQ «O WDQWR HO FRQMXQWR GH
HQWUHQDPLHQWRFRPRHOGHWHVWFRQWLHQHDWRGRVORVORFXWRUHVFRQQLQJXQDGHODVGRVGLYLVLRQHV
SURSXHVWDV VH FRQVLJXH HVWH SURSµVLWR 3DUD TXH WRGRV ORV ORFXWRUHV HVW«Q HQ LJXDOGDG GH




XWLOL]DGDV HQ ORV *00V (Q WRGRV HVWRV H[SHULPHQWRV HO XPEUDO XWLOL]DGR VHU£ €é€? 3RU ODV














































XQSXQWRDSDUWLUGHOFXDO HODXPHQWRGH OD WDVDGHDFLHUWRVHVFDGDYH]P£V OHQWRFUHFLHQGR
PX\OHQWDPHQWHDSDUWLUGHJDXVLDQDV

3RUHOPLVPRPRWLYRFRPHQWDGRHQFDVRVDQWHULRUHV UHGXFLU ODFRPSOHMLGDGGH OD IDVHGH











































'H ORV H[SHULPHQWRV UHDOL]DGRV VREUH HO FODVLILFDGRU GH J«QHUR VH VDFDQ ODV VLJXLHQWHV
FRQFOXVLRQHV
• (ODXPHQWRGHOQ¼PHURGHJDXVLDQDV WLHQH LQIOXHQFLDSRVLWLYDHQ ORV UHVXOWDGRVGHO
FODVLILFDGRU([LVWHXQSXQWRDSDUWLUGHOFXDOHO LQFUHPHQWRGH ODVSUHVWDFLRQHVGHO
FODVLILFDGRU HV PX\ SHTXH³R H LQFOXVR SRGU¯D HPSH]DU D GLVPLQXLU \D TXH SXHGH
HVWDUSURGXFL«QGRVHXQDVREUHDGDSWDFLµQDORVGDWRVGHHQWUHQDPLHQWR
• (O Q¼PHUR GH UHHVWLPDFLRQHV HQWUH LQFUHPHQWRV GH JDXVLDQDV WDPEL«Q LQIOX\H








GDWRVGLVSRQLEOHVGHFLGL«QGRVHSRUHOYDORUTXHDSRUWDXQD LJXDOGDGHQ OD WDVDGH
DFLHUWRGHDPERVJ«QHURV(VWRKDU£TXHSDUDFLHUWDVORFXFLRQHVVHSXHGDHOHJLUXQ
J«QHURHTXLYRFDGR/RTXHSDUDHOFODVLILFDGRUGHJ«QHURHVXQHUURUSXHGHKDFHU
TXH HQ UHFRQRFLPLHQWR DSRUWH EHQHILFLR \D TXH HVD ORFXFLµQ SRGU¯D WHQHU
FDUDFWHU¯VWLFDVGHXQDORFXFLµQIHPHQLQDRYLFHYHUVD
• 6H KDQ UHDOL]DGR GRV EDWHU¯DV GH SUXHEDV SDUD GRV GLYLVLRQHV GLIHUHQWHV GH ORV
GDWRV4XHGDGHPRVWUDGRTXHHQORVPRGHORVDGHP£VGHOJ«QHURVHPRGHODFLHUWD








PRGHORPDVFXOLQR  mascλ \PRGHOR IHPHQLQR  femλ  IRUPDGRVSRUXQDPH]FODGH
JDXVLDQDV3DUDHOHQWUHQDPLHQWRGHOPRGHOR€éPXQGR€?VHXWLOL]DXQDUHHVWLPDFLµQ









(Q HVWH DSDUWDGR VH YDQ D H[SOLFDU ODV GLVWLQWDV SUXHEDV UHDOL]DGDV VREUH HO UHFRQRFHGRU
SDUD HYDOXDU OD LQIOXHQFLD GHO J«QHUR GH ORV ORFXWRUHV HQ HO UHFRQRFLPLHQWR &DGD XQD GH ODV




(Q HVWH SULPHU JUXSR GH H[SHULPHQWRV VH SUHWHQGH REWHQHU GRV FRQMXQWRV GH PRGHORV
FRUUHVSRQGLHQWHV D WULIRQHPDV P£V ORV PRGHORV GH ODV SDXVDV HQWUH SDODEUDV DGDSWDGRV DO
J«QHUR XQR DO J«QHUR PDVFXOLQR \ HO RWUR DO J«QHUR IHPHQLQR SDUWLHQGR GH XQRV PRGHORV
JOREDOHVELHQHQWUHQDGRV/DW«FQLFDGHDGDSWDFLµQXWLOL]DGDHVODDGDSWDFLµQ0$3

&RPR HVWD DGDSWDFLµQ QR HVW£ FRQWHPSODGD HQ HO UHFRQRFHGRU LQLFLDO «VWH GHEH VHU
PRGLILFDGRSDUDXWLOL]DUOD

/DV QXHYDV HWDSDV LQWURGXFLGDV HQ OD IDVH GH HQWUHQDPLHQWR GHO UHFRQRFHGRU XQD YH]
REWHQLGRHOFRQMXQWRGHPRGHORVJHQ«ULFRVVRQODVVLJXLHQWHV
• $JUXSDPLHQWRGHORVGDWRVGHHQWUHQDPLHQWRHQIXQFLµQGHOJ«QHURGHORVORFXWRUHV
'H HVWD IRUPD VH REWHQGU£Q GRV FRQMXQWRV GH GDWRV GHQRPLQDGRV GDWRV GH
DGDSWDFLµQXQRFRQODVORFXFLRQHVPDVFXOLQDV\RWURFRQODVIHPHQLQDV





• 5HDOL]DFLµQ GH OD DGDSWDFLµQ GHO FRQMXQWR GH PRGHORV JHQ«ULFRV D ODV ORFXFLRQHV
IHPHQLQDV












• $WHQGLHQGRDO J«QHUR UHDO GH ORV ORFXWRUHVTXHHVXQD LQIRUPDFLµQRIUHFLGDSRU OD
SURSLDEDVHGHGDWRV





8QD YH] VH KDQ REWHQLGR ORV GRV FRQMXQWRV GH +00V DGDSWDGRV DO J«QHUR OD IDVH GH
UHFRQRFLPLHQWRWDPEL«QGHEHVHUPRGLILFDGDGHIRUPDTXHHQIXQFLµQGHOJ«QHURGHODORFXFLµQ
EDMR WHVW VH HOLMD XQ FRQMXQWR X RWUR GH PRGHORV SDUD UHDOL]DU HO UHFRQRFLPLHQWR (VWD
PRGLILFDFLµQTXHGDUHSUHVHQWDGDHVTXHP£WLFDPHQWHHQ)LJXUD









UHDO LQGLFDGR SRU OD EDVH GH GDWRV R ELHQ HO J«QHUR GHFLGLGR SRU HO FODVLILFDGRU OR TXH HQ
SULQFLSLRSDUHFHXQDDSOLFDFLµQP£VUHDO\DTXHHVWDLQIRUPDFLµQSXHGHQRVHUFRQRFLGD









(Q HVWD SULPHUD EDWHU¯D GH SUXHEDV UHDOL]DGDV VREUH DGDSWDFLµQ 0$3 VH YD D XWLOL]DU HO
















J«QHUR UHDO GH ODV ORFXFLRQHV GH WHVW /RV UHVXOWDGRV REWHQLGRV VH PXHVWUDQ D FRQWLQXDFLµQ
5HVXOWDGR





ORV ORFXWRUHV VH KD FRQVHJXLGR XQ DXPHQWR GH OD SUREDELOLGDG GH DFLHUWR GH  FRQ XQ
LQWHUYDORGHFRQILDQ]DGHsSDUDXQDFRQILDQ]DGHO&RQHVWRVYDORUHV\VDELHQGRTXH
HOLQWHUYDORGHFRQILDQ]DSDUDHOH[SHULPHQWREDVHHVGHsVHSXHGHGHFLUTXHODPHMRUD




/D XWLOL]DFLµQ GHO J«QHUR UHDO GH ODV ORFXFLRQHV HQ OD IDVH GH WHVW OLPLWD OD DSOLFDFLµQ GHO
UHFRQRFHGRU GLVH³DGR D HQWRUQRV GRQGH HVWD LQIRUPDFLµQ HVW« GLVSRQLEOH <D TXH HVWD
LQIRUPDFLµQ SXHGH QR FRQRFHUVH VH GHFLGLµ XWLOL]DU HO FODVLILFDGRU GH J«QHUR SDUD REWHQHU HO
J«QHURGH ODV ORFXFLRQHVGH WHVW\GHHVWD IRUPDHO UHFRQRFHGRUSXHGHXWLOL]DUVHHQFXDOTXLHU
HQWRUQR

8WLOL]DQGRHO J«QHUR LQGLFDGRSRUHO FODVLILFDGRUSDUD ODV ORFXFLRQHVGH WHVW ORV UHVXOWDGRV
REWHQLGRVVRQ5HVXOWDGR
















$ FRQWLQXDFLµQ VH HYDO¼D HO FRPSRUWDPLHQWR SURGXFLGR DO LQWURGXFLU OD YDULDQ]D HQ OD
DGDSWDFLµQGHORVPRGHORVREWHQL«QGRVH5HVXOWDGR









SURGXFH XQD WDVD GH DFLHUWR GH  s  VH SXHGH FRQFOXLU TXH OD PHMRUD SURGXFLGD DO
LQWURGXFLU ODV YDULDQ]DV QR HV HVWDG¯VWLFDPHQWH VLJQLILFDWLYD \D TXH VH VRODSDQ ORV UDQJRV
LQGLFDGRV SRU ORV LQWHUYDORV GH FRQILDQ]D $GHP£V LQWURGXFLU ODV YDULDQ]DV HQ HO SURFHVR GH
DGDSWDFLµQSURYRFDXQDXPHQWRLPSRUWDQWHHQODFRPSOHMLGDGGHOUHFRQRFHGRU

3RU ¼OWLPR HQ HVWD EDWHU¯D GH SUXHEDV VH SUHWHQGH HYDOXDU OD LQIOXHQFLD GHO SDU£PHWUR



































&RPRVHSXHGHYHU ORVPHMRUHV UHVXOWDGRVVHREWLHQHQSDUDYDORUHSHTXH³RVGH τ (VWR
SXHGH LQWHUSUHWDUVHFRPRTXH ODFDQWLGDGGHGDWRVGHDGDSWDFLµQH[LVWHQWHVSDUDFDGDJ«QHUR








(Q ODV SUXHEDV GHO DSDUWDGR DQWHULRU VH REVHUYD TXH DO XWLOL]DU HO J«QHUR GHFLGLGR SRU HO
FODVLILFDGRUHQODVORFXFLRQHVGHWHVWVHSURGXFHXQSHTXH³RHPSHRUDPLHQWRGHORVUHVXOWDGRV
SDVDQGRGHXQD WDVDGHDFLHUWRVGHO D XQD GH(VWRSXHGHVHUGHELGR DTXH




GHWHUPLQDGD ORFXFLµQ VH FDUDFWHUL]D PHMRU FRQ HO J«QHUR FRQWUDULR HVWD ORFXFLµQ GHEHU¯D
LQWHUYHQLUHQ ODDGDSWDFLµQGHOFRQMXQWRGHPRGHORVGHGLFKRJ«QHUR'H IRUPDFRQWUDULDHVWD










8WLOL]DQGR HO FODVLILFDGRU GH J«QHUR WDQWR HQ OD IDVH GH DGDSWDFLµQ FRPR HQ OD GH
UHFRQRFLPLHQWRVHREWLHQHQORVVLJXLHQWHVUHVXOWDGRV5HVXOWDGR





&RPSDUDQGRHVWRV UHVXOWDGRVFRQ ORVGHO FDVRHQHO TXHVHXWLOL]DHO J«QHUR UHDO SDUD OD
DGDSWDFLµQ\HOGHOFODVLILFDGRUSDUDHOWHVW5HVXOWDGRVHYHTXHVHSURGXFHXQDXPHQWRGHOD
WDVDGHDFLHUWRVGH/DPHMRUD UHODWLYDGH OD WDVDGHHUURUREWHQLGDHQHVWHFDVRHVGH
PLHQWUDVTXHHQHOFDVRGHQRXWLOL]DUHOFODVLILFDGRUHQODIDVHGHDGDSWDFLµQVHWLHQHXQD
PHMRUD UHODWLYDGH$XQTXHGHELGRD ORV LQWHUYDORVGHFRQILDQ]DGHsHQDPERV














































<D TXH H[LVWHQ LQGLFLRV GH TXH ORV GDWRV GH HQWUHQDPLHQWR GLVSRQLEOHV SDUD FDGD J«QHUR














EDVH GH GDWRV HV GHFLU VHJ¼Q HO J«QHUR UHDO \ OD VHSDUDFLµQ GH ORV GDWRV GH WHVW VHJ¼Q HO
FODVLILFDGRUVHREWLHQH5HVXOWDGR

























GH  UHVSHFWR DO H[SHULPHQWR EDVH ,JXDO TXH VXFHGLµ HQ HO FDVR GH XWLOL]DU DGDSWDFLµQ
DXQTXH GHELGR D ORV LQWHUYDORV GH FRQILDQ]D GH s  HQ DPERV FDVRV QR VH HVW£






/D SULQFLSDO FRQFOXVLµQ REWHQLGD GH ORV H[SHULPHQWRV UHDOL]DGRV HV TXH GLIHUHQFLDU OD







UHSUHVHQWD XQD PHMRUD UHODWLYD GH OD WDVD GH HUURU GH  UHVSHFWR DO H[SHULPHQWR EDVH
5HVXOWDGR

$XQTXH OD PHMRUD REWHQLGDFRQ ODDGDSWDFLµQHVEDVWDQWH VLJQLILFDWLYD VH KD GHPRVWUDGR




HTXLYDOH D XQD PHMRUD UHODWLYD GH OD WDVD GH HUURU GH  UHVSHFWR DO H[SHULPHQWR EDVH
5HVXOWDGR6L DGHP£V VHXWLOL]DHO J«QHURGHO FODVLILFDGRU WDQWRHQHQWUHQDPLHQWR FRPRHQ
WHVWHVWHLQFUHPHQWRUHODWLYRDVFLHQGHD





8WLOL]DU HO FODVLILFDGRU GH J«QHUR WDQWR HQ OD IDVH GH HQWUHQDPLHQWR FRPR HQ OD GH WHVW












UHFRQRFLPLHQWR GH KDEOD VL VH XWLOL]D LQIRUPDFLµQ VREUH HO ORFXWRU WDQWR HQ OD IDVH GH
HQWUHQDPLHQWRFRPRHQODGHWHVW

&RPR KLSµWHVLV GH SDUWLGD VH FRQVLGHUD TXH OD LQIRUPDFLµQ VREUH HO ORFXWRU TXH JHQHUD
FDGD ORFXFLµQ WDQWR GH HQWUHQDPLHQWR FRPR GH WHVW HV FRQRFLGD &RQ GLFKD LQIRUPDFLµQ VH
SODQWHD OD REWHQFLµQ GH XQ FRQMXQWR GH +00V SDUWLFXODU GH FDGD ORFXWRU SDUD PRGHODU ORV
GLVWLQWRVWULIRQHPDV\ORVPRGHORVGHSDXVDV

,JXDOTXHHQHOFDVRGH ODXWLOL]DFLµQGHOJ«QHURHQHO UHFRQRFHGRU ODREWHQFLµQGHHVWRV
QXHYRVFRQMXQWRVGHPRGHORVVHSODQWHDGHGRVIRUPDVGLIHUHQWHV










DGDSWDFLµQ VREUH HO FRQMXQWR GH PRGHORV \D REWHQLGR TXH HVWDU£ VXILFLHQWHPHQWH
ELHQ HQWUHQDGR SXHVWR TXH VH KD XVDGR HO FRQMXQWR FRPSOHWR GH GDWRV SDUD VX
JHQHUDFLµQ6HSODQWHDQGRVW«FQLFDVGHDGDSWDFLµQDGDSWDFLµQ0$3\DGDSWDFLµQ
0//50D[LPXP/LNHOLKRRG/LQHDU5HJUHVVLRQ/DSULPHUDGHHOODV>+$+@DSRUWD


















GHXQJUXSRGHPRGHORV LQLFLDOELHQHQWUHQDGRVHJHQHUDQ ORVQXHYRVPRGHORVDGDSWDQGR ORV
SULPHURV PHGLDQWH ORV GDWRV FRUUHVSRQGLHQWHV D FDGD ORFXWRU 'H HVWD IRUPD VRQ QHFHVDULRV
PHQRVGDWRVGHDGDSWDFLµQ \DTXHVHFRQRFHHQ WRUQRDTX«YDORUHVVHYDQDHQFRQWUDU ORV
SDU£PHWURVGHORVPRGHORV\VHWUDWD¼QLFDPHQWHGHDMXVWDUORVDFDGDORFXWRU

5.2 Adaptación al locutor 
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/D DGDSWDFLµQ 0$3 HQ VX YHUVLµQ VXSHUYLVDGD HV XQD GH ODV W«FQLFDV XWLOL]DGD SDUD OD
DGDSWDFLµQGHORV+00VTXHVHTXLHUHUHDOL]DU

(VWD W«FQLFD GHVFULWD HQ HO $SDUWDGR  UHDOL]D XQD WUDQVIRUPDFLµQ SDUWLFXODU SDUD FDGD





EDVDGDHQHOXVRGH WUDQVIRUPDFLRQHV OLQHDOHV6HKDGHPRVWUDGRTXHHVWDV WUDQVIRUPDFLRQHV
OLQHDOHV SUHVHQWDQ EXHQDV FDUDFWHU¯VWLFDV HQ OD DGDSWDFLµQ GH ODV PHGLDV \ YDULDQ]DV GH
JDXVLDQDV SRU OR TXH SXHGHQ DSOLFDUVH I£FLOPHQWH SDUD OD DGDSWDFLµQ GH +00V FXDQGR ODV
SUREDELOLGDGHV GH HPLVLµQ GH ORV GLVWLQWRV HVWDGRV TXH ORV FRPSRQHQ VH PRGHODQ PHGLDQWH
PH]FODVGHJDXVLDQDV

3RU OR WDQWR OD DGDSWDFLµQ 0//5 WUDWD GH DGDSWDU ODV PHGLDV \ YDULDQ]DV GH GLFKDV
JDXVLDQDV FRQ SRFRV GDWRV GH DGDSWDFLµQ XWLOL]DQGR SDUD HOOR IXQFLRQHV GH WUDQVIRUPDFLµQ
OLQHDOHVGHIRUPDTXHVHPD[LPLFHODSUREDELOLGDGGHORVGDWRVGHDGDSWDFLµQGDGRHOFRQMXQWR




XQD WUDQVIRUPDFLµQGH ODV YDULDQ]DV GH IRUPDTXH VH UHGX]FD OD GLVWDQFLD H[LVWHQWH HQWUH ORV
PRGHORVRULJLQDOHV\ORVGDWRVGHDGDSWDFLµQ

















[ ]Tnw µµξ ...1=  

6LHQGRw XQIDFWRUGHELDVFX\RYDORUKDELWXDOHV xµ ODVFRPSRQHQWHVGHOYHFWRUPHGLD
RULJLQDO FX\D ORQJLWXGHV n 3DUDTXHFRQ VHREWHQJDXQYHFWRUFRQHVWD ORQJLWXG n  OD
PDWUL] GH WUDQVIRUPDFLµQ W  GHEH WHQHU XQD GLPHQVLµQ Q[Q (VWD FDUDFWHU¯VWLFD SHUPLWH
RIUHFHUW GHVFRPSXHVWDHQORVHOHPHQWRVLQGLFDGRVHQ

[ ]AbW =  





GLIHUHQWHV PRGHORV3DUD HVWR VHJHQHUDQ XQDVHULHGH £UEROHVGH UHJUHVLµQ TXH LQGLFDQTX«
JUXSRV GH JDXVLDQDV FRPSDUWHQ ODV WUDQVIRUPDFLRQHV REWHQLGDV 6L OD FDQWLGDG GH GDWRV GH





TXH QR FRPSDUWHQ GLFKDV FDUDFWHU¯VWLFDV 6L VH OOHJDUDQ D WHQHU DJUXSDFLRQHV GH XQ ¼QLFR





GH ORV GDWRV SDUD UHDOL]DU OD DGDSWDFLµQ \ GH IRUPD QR VXSHUYLVDGD UHDOL]DQGR XQ
UHFRQRFLPLHQWR GH ORV GDWRV GH DGDSWDFLµQ FRQ ORV +00V \D H[LVWHQWHV SDUD DV¯ REWHQHU ODV
WUDQVFULSFLRQHV





ILMD XQ Q¼PHUR €éQ€? GH ORFXFLRQHV D UHFRQRFHU DQWHVGH UHDOL]DU OD DGDSWDFLµQ 6XSHUDGR HVH
Q¼PHUR VH XWLOL]DQ ODV WUDQVFULSFLRQHV REWHQLGDV SDUD DGDSWDU PHGLDQWH 0//5 ORV +00V
H[LVWHQWHV $ SDUWLU GH HVWH PRPHQWR VH XWLOL]DQ ORV PRGHORV DGDSWDGRV SDUD REWHQHU OD








(Q HVWH DSDUWDGR VH YDQ D H[SOLFDU ODV GLVWLQWDV SUXHEDV UHDOL]DGDV VREUH HO UHFRQRFHGRU
SDUDHYDOXDU OD LQIOXHQFLDGH OD LQIRUPDFLµQVREUHHO ORFXWRUHQHOUHFRQRFLPLHQWR&DGDXQDGH




(Q HVWH SULPHU JUXSR GH H[SHULPHQWRV VH SUHWHQGH REWHQHU  FRQMXQWRV GH PRGHORV
DGDSWDGRV D FDGD ORFXWRU SDUWLFXODU GH ORV  GLVSRQLEOHV HQ OD EDVH GH GDWRV SDUWLHQGR GH
XQRV PRGHORV JOREDOHV ELHQ HQWUHQDGRV /D W«FQLFD XWLOL]DGD HV OD DGDSWDFLµQ 0$3 HQ VX


























8QD YH] REWHQLGRV ORV FRQMXQWRV GH +00V DGDSWDGRV D FDGD ORFXWRU OD IDVH GH
UHFRQRFLPLHQWR WDPEL«Q GHEH VHU PRGLILFDGD )LJXUD  GH IRUPD TXH HQ IXQFLµQ GHO ORFXWRU
TXHJHQHUµ OD ORFXFLµQEDMR WHVWVHHOLMDHOFRQMXQWRGHPRGHORVDGDSWDGRDGLFKR ORFXWRUSDUD
UHDOL]DUHOUHFRQRFLPLHQWR













PRGHORVXWLOL]DGRVSDUDHVH ORFXWRU ORTXH UHSUHVHQWDXQJUDQ LQFUHPHQWRHQ ODFDSDFLGDGGH




GH SUXHEDV SDUD YHU HO HIHFWR TXH SURGXFH LQWURGXFLU OD LQIRUPDFLµQ VREUH HO ORFXWRU HQ HO
UHFRQRFLPLHQWRGHKDEOD6HKDQUHDOL]DGRGLIHUHQWHVSUXHEDVPRGLILFDQGRHOYDORUGHOSDU£PHWUR
τ  FRQ HO REMHWLYR GH REWHQHU ORV PHMRUHV UHVXOWDGRV SRVLEOHV SURGXFLGRV SDUD HVWH WLSR GH
DGDSWDFLµQTXHGDQGRUHSUHVHQWDGRVHQOD)LJXUDGDWRVHQOD7DEODGHO$QH[R,


































&RPRVHSXHGHREVHUYDU DO LQWURGXFLU LQIRUPDFLµQVREUHHO ORFXWRUHQ ORVPRGHORVGH ODV
GLVWLQWDV XQLGDGHV DF¼VWLFDV XWLOL]DGDV HQ HO UHFRQRFLPLHQWR GH KDEOD VH SURGXFH XQD PHMRUD
VLJQLILFDWLYDGH ORVUHVXOWDGRVGHUHFRQRFLPLHQWR3DUDXQYDORUFHUFDQRDGHOSDU£PHWUR τ 
P£VFRQFUHWDPHQWHHQXQUDQJRHQWUH\VHHVW£FRQVLJXLHQGRXQDWDVDGHDFLHUWRGH
s ORTXHHTXLYDOHDXQDPHMRUDUHODWLYDGH OD WDVDGHHUURUGHUHVSHFWRDO










D ORV GDWRV GHO ORFXWRU XWLOL]DQGR DGDSWDFLµQ 0//5 (Q SULQFLSLR HVWD VHJXQGD W«FQLFD DSRUWD
PHMRUHV UHVXOWDGRV FXDQGR H[LVWHQ SRFRV GDWRV GH DGDSWDFLµQ VLWXDFLµQ TXH SDUHFH VHU OD
DFWXDO\DTXHVHWLHQHQORFXFLRQHVGHDGDSWDFLµQSDUDFDGDORFXWRU

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$GHP£V GH OR DQWHULRU PHQFLRQDU TXH HVWD W«FQLFD DSRUWD XQD YHQWDMD UHVSHFWR D OD
DGDSWDFLµQ0$3&RPRVHKDFRPHQWDGRHQFRQODDGDSWDFLµQ0$3VHYDDDOPDFHQDUXQ
QXHYR FRQMXQWR GH PRGHORV SDUD FDGD XQR GH ORV ORFXWRUHV OR TXH UHSUHVHQWD XQ DSUHFLDEOH
DXPHQWRHQODFDSDFLGDGGHDOPDFHQDPLHQWRUHTXHULGD3DUDODDGDSWDFLµQ0//5VHWHQGU£XQ
¼QLFR FRQMXQWR GH PRGHORV ORV FRUUHVSRQGLHQWHV DO HQWUHQDPLHQWR JHQ«ULFR UHDOL]DGR \ SDUD
FDGD ORFXWRU DGDSWDGR VµOR VH DOPDFHQDU£ OD LQIRUPDFLµQ QHFHVDULD SDUD WUDQVIRUPDU HVRV
PRGHORVJHQ«ULFRVHQORVDGDSWDGRVDOORFXWRU

6H YDQ D UHDOL]DU GLIHUHQWHV SUXHEDV VREUH DGDSWDFLµQ 0//5 7RGDV HOODV FRPSDUWHQ
DOJXQDVFDUDFWHU¯VWLFDVFRPXQHVTXHVHGHWDOODQDFRQWLQXDFLµQ
• 6µORVHUHDOL]DDGDSWDFLµQGHODVPHGLDV
• 7RGDV ODV PHGLDV VXIUHQ OD PLVPD WUDQVIRUPDFLµQ $XQTXH OD DGDSWDFLµQ 0//5
SXHGH WUDEDMDU FRQ DJUXSDPLHQWRV GH SDU£PHWURV GH IRUPD TXH VH UHDOLFH XQD
DGDSWDFLµQGLIHUHQWHSDUDFDGDJUXSRHQORVH[SHULPHQWRVDTX¯UHDOL]DGRVVHXWLOL]D
XQ¼QLFRJUXSRFRPSXHVWRSRU WRGDV ODVJDXVLDQDVTXHFRPSRQHQ ORVHVWDGRVGH
WRGRVORVPRGHORVGHOVLVWHPD
• /DWUDQVIRUPDFLµQDOPDFHQDGDSDUDFDGDORFXWRUHVWDU£FRPSXHVWDSRUHOYHFWRUELDV
b GHORQJLWXG\ODPDWUL]GHWUDQVIRUPDFLµQ A GHGLPHQVLµQ[

/DGLIHUHQFLDSULQFLSDOHQWUH ODVSUXHEDV UHDOL]DGDVHVWULEDHQTXHHQ ODSULPHUDVHXWLOL]D






GH OD WUDVFULSFLµQ UHDO GH ORV GDWRV GH DGDSWDFLµQ D FDGD ORFXWRU $XQTXH OD EDVH GH GDWRV














• 8QD SULPHUD IDVH PRVWUDGD HQ OD )LJXUD  HQ OD TXH SDUD FDGD ORFXWRU VH
SURFHGD DO UHFRQRFLPLHQWR GH ODV ORFXFLRQHV GH DGDSWDFLµQ GH GLFKR ORFXWRU
ORFXFLRQHV REWHQLGDV JUDFLDV D TXH OD EDVH GH GDWRV DSRUWD LQIRUPDFLµQ VREUH HO
ORFXWRU\FRQODVWUDQVFULSFLRQHVREWHQLGDVVHUHDOL]DODDGDSWDFLµQ0//5
• 8QDVHJXQGDIDVHPRVWUDGDHQOD)LJXUDSDUDHYDOXDUORVUHVXOWDGRVREWHQLGRV


















(VWH WLSR GH DGDSWDFLµQ SHUPLWH TXH ORV PRGHORV VH DGDSWHQ D OD VLWXDFLµQ DFWXDO P£V R
PHQRVU£SLGDPHQWHSURSRUFLRQDQGRPHMRUHVUHVXOWDGRVTXHXQRVPRGHORVHVW£WLFRV

3DUDSRGHU UHDOL]DUHO UHFRQRFLPLHQWR GH ODV ORFXFLRQHVGH DGDSWDFLµQ KDVLGRQHFHVDULR
PRGLILFDUHOPRGHORGHOHQJXDMHGHOUHFRQRFHGRUTXHVµORFRQWHQ¯DODVSDODEUDVGHWHVW6HKD




GH H[SHULPHQWRV UHDOL]DGRV HQ OD IDVH GH UHFRQRFLPLHQWR VH XWLOL]D HO PRGHOR GH OHQJXDMH
GLVH³DGRSDUDORVGDWRVGHWHVW8WLOL]DQGRHOQXHYRPRGHORGHOHQJXDMHVHHVWDU¯DHOLPLQDQGROD
FRQGLFLµQ LPSXHVWD SRU HO SULPHUR GH TXH ODV SDODEUDV UHFRQRFLGDV VLHPSUH SHUWHQH]FDQ DO
FRQMXQWROLPLWDGRGHSDODEUDVGHWHVW

(Q ODSUXHED UHDOL]DGDVH ILMDHQHOQ¼PHURGH ORFXFLRQHVTXHKD\TXH UHFRQRFHUSDUD
SRGHUDGDSWDUORVPRGHORV&RPRFDGDORFXWRUWLHQHORFXFLRQHVVHYDDUHDOL]DUXQWRWDOGH
DGDSWDFLRQHV LQFUHPHQWDOHV SDUD FDGD XQR GH HOORV /RV UHVXOWDGRV REWHQLGRV UHDOL]DQGR HO
UHFRQRFLPLHQWRFRQODWUDQVIRUPDFLµQILQDOVHPXHVWUDDFRQWLQXDFLµQ5HVXOWDGR








'H WRGR OR DQWHULRU VH SXHGH GHGXFLU TXH OD DGDSWDFLµQ DO ORFXWRU DSRUWD PX\ EXHQRV
UHVXOWDGRVHQFXDQWRD OD WDVDGHDFLHUWRVGHOUHFRQRFHGRUGHYR]\TXH ODPHMRUD LQWURGXFLGD
SRU OD DGDSWDFLµQ 0//5 HV VLJQLILFDWLYD UHVSHFWR D OD DGDSWDFLµQ 0$3 (VWRV UHVXOWDGRV HUDQ
SUHYLVLEOHVSXHVWRTXH






• /RV GDWRV GLVSRQLEOHV SDUD FDGD ORFXWRU VRQ PX\ OLPLWDGRV \ OD DGDSWDFLµQ 0//5
RIUHFHPHMRUHVUHVXOWDGRVTXHODDGDSWDFLµQ0$3HQHVWHFDVR

$ SHVDU GH OD PHMRUD HQ ORV UHVXOWDGRV \ D TXH ORV UHTXLVLWRV GH HVSDFLR VRQ PXFKR
PHQRUHVTXHFRQODDGDSWDFLµQ0$3HVQHFHVDULRLQGLFDUODH[LVWHQFLDGHXQLQFRQYHQLHQWHTXH
SXHGH LPSHGLU HO XVR GH OD DGDSWDFLµQ 0//5 LQFUHPHQWDO HQ HVWH HQWRUQR \ HV HO WLHPSR
QHFHVDULRSDUDREWHQHU OD WUDVFULSFLµQGH ODV ORFXFLRQHVGHDGDSWDFLµQ6LHVWH WLHPSRHVPX\
HOHYDGRODFDSDFLGDGGHDGDSWDFLµQD ODVLWXDFLµQDFWXDOSLHUGHLPSRUWDQFLD\DTXHVHWDUGDU£
GHPDVLDGR HQ DGDSWDU ORV PRGHORV D GLFKD VLWXDFLµQ (Q HO UHFRQRFHGRU GHVDUUROODGR HO




'HELGR DO DXPHQWR GHO WLHPSR QHFHVDULR SDUD UHDOL]DU OD DGDSWDFLµQ 0//5 LQFUHPHQWDO \








• 3DUD FDGD ORFXWRU DGDSWDFLµQ 0//5 GHO FRQMXQWR GH PRGHORV JHQ«ULFRV D ODV
ORFXFLRQHVGHOPLVPR

(O UHVXOWDGR GH HVWD DGDSWDFLµQ VHU£ OD WUDQVIRUPDFLµQ D DSOLFDU DO FRQMXQWR GH PRGHORV
JHQ«ULFRV SDUD IRUPDU ORV PRGHORV GHO ORFXWRU 8QD YH] REWHQLGD OD WUDQVIRUPDFLµQ
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/DV SUHVWDFLRQHV FRQVHJXLGDV FRQ OD DGDSWDFLµQ 0//5 LPSOHPHQWDGD VH PXHVWUDQ D
FRQWLQXDFLµQ5HVXOWDGR

$FF >+ ' 6 , 1 @
5HVXOWDGR$GDSWDFLµQ0//5VXSHUYLVDGDDOORFXWRU










PHMRUDV HQ ORV UHVXOWDGRV GH UHFRQRFLPLHQWR GH KDEOD \ TXH HVWD PHMRUD DXPHQWR DO XWLOL]DU










$SHVDUGHHVWR VHKD UHDOL]DGR XQ HQWUHQDPLHQWR DPRGR GH SUXHED FRQXQ ORFXWRUDO
D]DU7UDVHO UHFRQRFLPLHQWRXWLOL]DQGRHOFRQMXQWRGH+00VREWHQLGRVHREWLHQHXQD WDVDGH
DFLHUWRV GH  FRQ XQ LQWHUYDOR GH FRQILDQ]D PX\ HOHYDGR GH  GHELGR D OD SRFD
FDQWLGDGGHGDWRVGHWHVW$SHVDUGHTXHHO LQWHUYDORGHFRQILDQ]DHVJUDQGHHQWRGRFDVR OD









3XHVWR TXH KD TXHGDGR GHPRVWUDGR TXH OD VH³DO GH YR] FRQWLHQH FLHUWD LQIRUPDFLµQ
UHSUHVHQWDWLYD GHO J«QHUR \ GHO ORFXWRU TXH OD JHQHUD \ TXH OD XWLOL]DFLµQ SRU VHSDUDGR GH
DPEDVFDUDFWHU¯VWLFDVSURYRFDPHMRUDVHQORVUHVXOWDGRVGHUHFRQRFLPLHQWRGHKDEODVHSODQWHD







$ FRQWLQXDFLµQ SDUD UHDOL]DU OD DGDSWDFLµQ DO ORFXWRU HQ OXJDU GH DGDSWDU HO FRQMXQWR GH
PRGHORVJHQ«ULFRVVHDGDSWDHOFRQMXQWRGHPRGHORVFRUUHVSRQGLHQWHVDOJ«QHURGHOORFXWRUHQ
FXHVWLµQ)LJXUD(QHVWHFDVRQRVHKDFHXVRGHOFODVLILFDGRUGHJ«QHURSXHVWRTXHHVWH
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/D IDVH GH UHFRQRFLPLHQWR GHEH VHU PRGLILFDGD SDUD XWLOL]DU ORV +00V DGHFXDGRV HQ
IXQFLµQGHOORFXWRU\HOJ«QHURGHOPLVPR







(Q HVWD SULPHUD FRPELQDFLµQ GH DGDSWDFLµQ DO J«QHUR \ DO ORFXWRU VH HOLJH 0$3 FRPR
W«FQLFDDXWLOL]DUHQDPERVFDVRV

&RPR VH KD FRPHQWDGR HO UHFRQRFHGRU GHEH VHU PRGLILFDGR WDQWR HQ HO HQWUHQDPLHQWR
FRPR HQ HO UHFRQRFLPLHQWR /DV PRGLILFDFLRQHV UHDOL]DGDV HQ OD IDVH GH HQWUHQDPLHQWR WUDV
REWHQHUHOFRQMXQWRGHPRGHORVLQLFLDOVHUHVXPHQDFRQWLQXDFLµQ




• 'LYLVLµQ GH ORV GDWRV GH HQWUHQDPLHQWR HQ IXQFLµQ GHO ORFXWRU DO TXH SHUWHQHFHQ
SDUDREWHQHUORVGDWRVGHDGDSWDFLµQDOORFXWRU
• $GDSWDFLµQ 0$3 DO J«QHUR GH ORV PRGHORV RULJLQDOHV REWHQLHQGR GRV QXHYRV
FRQMXQWRVGHPRGHORV












3DUD OD DGDSWDFLµQ DO J«QHUR VH KD XWLOL]DGR OD PHMRU FRQILJXUDFLµQ REWHQLGD KDVWD HO
PRPHQWRHVGHFLUXWLOL]DFLµQGHOJ«QHURGHFLGLGRSRUHOFODVLILFDGRU\XQYDORUGH τ  LJXDOD
(QFXDQWRD ODDGDSWDFLµQDO ORFXWRUVHKDUHDOL]DGRXQEDUULGRGH τ SDUDEXVFDU ORVPHMRUHV























































(Q HVWD VHJXQGD FRPELQDFLµQ GH DGDSWDFLµQ DO J«QHUR \ DO ORFXWRU VH HOLJH 0$3 FRPR
W«FQLFDDXWLOL]DUHQHOSULPHUFDVR\0//5GHIRUPDVXSHUYLVDGDSDUDODDGDSWDFLµQDOORFXWRU

,JXDOTXHHQHO FDVRGH DGDSWDFLµQ0$3 WDQWRDO J«QHURFRPRDO ORFXWRU HO UHFRQRFHGRU
GHEHVHUPRGLILFDGR WDQWRHQHOHQWUHQDPLHQWRFRPRHQHOUHFRQRFLPLHQWR/DVPRGLILFDFLRQHV
UHDOL]DGDV HQ OD IDVH GH HQWUHQDPLHQWR )LJXUD  )LJXUD  WUDV REWHQHU HO FRQMXQWR GH
PRGHORVLQLFLDOVHUHVXPHQDFRQWLQXDFLµQ
• 'LYLVLµQ GH ORV GDWRV GH HQWUHQDPLHQWR HQ IXQFLµQ GHO J«QHUR LQGLFDGR SRU HO
FODVLILFDGRUSDUDREWHQHUORVGDWRVGHDGDSWDFLµQDOJ«QHUR
• 'LYLVLµQ GH ORV GDWRV GH HQWUHQDPLHQWR HQ IXQFLµQ GHO ORFXWRU DO TXH SHUWHQHFHQ
SDUDREWHQHUORVGDWRVGHDGDSWDFLµQDOORFXWRU
• $GDSWDFLµQ 0$3 DO J«QHUR GH ORV PRGHORV RULJLQDOHV REWHQLHQGR GRV QXHYRV
FRQMXQWRVGHPRGHORV








/D IDVH GH UHFRQRFLPLHQWR GHEH VHU PRGLILFDGD SDUD XWLOL]DU ORV +00V DGHFXDGRV HQ
IXQFLµQGHO ORFXWRU\HOJ«QHURGHOPLVPR(QHVWHFDVRGDGRXQ ORFXWRU\VLHQGRFRQRFLGRVX






















GH ODVPLVPDV FRQVLJXL«QGRVHXQDPHMRUD UHODWLYD GH OD WDVDGH HUURUGH UHVSHFWRDO
H[SHULPHQWR EDVH 5HVXOWDGR +DVWD DKRUD OD PD\RU PHMRUD UHODWLYD GHO HUURU  VH
KDE¯D FRQVHJXLGR SDUD OD DGDSWDFLµQ 0//5 DO ORFXWRU H LQWURGXFLHQGR LQIRUPDFLµQ VREUH HO
J«QHURHVWDPRVDXPHQWDQGRHVWHYDORUHQXQP£V

(QFXDQWRD ODFRPSDUDFLµQFRQHOXVRGH0$3 WDQWRSDUD ODDGDSWDFLµQDOJ«QHURFRPR
SDUDODDGDSWDFLµQDOORFXWRUVHHVW£SDVDQGRGHXQDPHMRUDUHODWLYDGHD(VWR







KDFRPSUREDGRTXH ODVH³DOGHYR]WUDQVPLWH LQIRUPDFLµQUHODWLYDDOJ«QHUR\DO ORFXWRU\TXH
ORV GDWRV GLVSRQLEOHV VHSDUDGRV SRU J«QHUR VRQ EDVWDQWH DEXQGDQWHV PLHQWUDV TXH ORV
GLVSRQLEOHV SDUD FDGD ORFXWRU SRU VHSDUDGR VRQ HVFDVRV ODV PHMRUHV SUHVWDFLRQHV GHEHU¯DQ




/D SULQFLSDO FRQFOXVLµQ REWHQLGD GH ORV H[SHULPHQWRV UHDOL]DGRV HV TXH GLIHUHQFLDU OD




(Q FXDQWR D OD DGDSWDFLµQ 0$3 LQGLFDU TXH VH HVW£ FRQVLJXLHQGR XQ YDORU GH  s
SDUD OD WDVDGHDFLHUWRVXWLOL]DQGRXQYDORUGH τ HQWUH\DGDSWDQGRVµOR ODV




GHFLU XWLOL]DQGR HO J«QHUR GHO FODVLILFDGRU WDQWR HQ DGDSWDFLµQ FRPR HQ UHFRQRFLPLHQWR FX\D
WDVDGHDFLHUWRHVGHsVHHVW£SDVDQGRGHXQDPHMRUDUHODWLYDGHODWDVDGHHUURU




TXH OD LQIRUPDFLµQ GHO J«QHUR ODV GRV JHQHUDQ EXHQRV UHVXOWDGRV SRU OR TXH VH SODQWHD OD
FRPELQDFLµQGHDPEDV8WLOL]DQGR0$3WDQWRHQODDGDSWDFLµQDOJ«QHURFRPRHQODDGDSWDFLµQ
DO ORFXWRU VH HVW£ FRQVLJXLHQGR XQD WDVD GH DFLHUWR GH  s  OR TXH UHSUHVHQWD XQD
PHMRUD UHODWLYD GH OD WDVD GH HUURU GH  UHVSHFWR DO H[SHULPHQWR EDVH 5HVXOWDGR TXH













GH DGDSWDFLµQ VH KD FRQVHJXLGR XQD PHMRUD UHODWLYD GH OD WDVD GH HUURU GH  WDVD GH
DFLHUWRVGHsLQFUHPHQWRPX\VXSHULRUDOREWHQLGRSDUDDGDSWDFLµQ0$3DOORFXWRU




&RPSDUDQGR ODV GRV W«FQLFDV 0//5 XWLOL]DGDV XQD DGDSWDFLµQ VXSHUYLVDGD \ XQD
DGDSWDFLµQ LQFUHPHQWDO QR VXSHUYLVDGD DPEDV RIUHFHQ UHVXOWDGRV SDUHFLGRV  s 
SDUD OD SULPHUD \  s  SDUD OD VHJXQGD DXQTXH KD\ TXH FRPHQWDU TXH HO WLHPSR
QHFHVDULR SDUD UHDOL]DU HO UHFRQRFLPLHQWR GH ORV ORFXFLRQHV GH DGDSWDFLµQ HQ OD W«FQLFD QR















(O SUHVHQWH SUR\HFWR ILQ GH FDUUHUD WLHQH FRPR REMHWLYR PHMRUDU ODV SUHVWDFLRQHV GH XQ
UHFRQRFHGRU DXWRP£WLFR GH KDEOD FRQWLQXD HQ FDVWHOODQR DGDSWDQGR VXV FDUDFWHU¯VWLFDV DO
J«QHUR\DOORFXWRU

(VWH UHFRQRFHGRU GH KDEOD IXH LPSOHPHQWDGR D SDUWLU GH XQR HQ LQJO«V GHVDUUROODGR









LQIRUPDFLµQ GH OD LQIOXHQFLD GH ORV PLVPRV VREUH ORV UHVXOWDGRV GHO UHFRQRFLPLHQWR (QWUH ODV
FRQFOXVLRQHVREWHQLGDVVHWLHQHTXHGLFKRVUHVXOWDGRVPHMRUDQ
• &RQHODXPHQWRGHODIUHFXHQFLDGHPXHVWUHRGHODEDVHGHGDWRV
• $O DSOLFDU OD W«FQLFD &01 HQ OD SDUDPHWUL]DFLµQ UHGXFL«QGRVH OD LQIOXHQFLD GH ORV
PLFUµIRQRV
• $O XWLOL]DU ORV FRHILFLHQWHV GH DFHOHUDFLµQ HQ OD SDUDPHWUL]DFLµQ DXQTXH FRPR
FRQWUDSDUWLGDSURYRFDXQDXPHQWRVLJQLILFDWLYRGHODLQIRUPDFLµQDWUDWDU
• $O XWLOL]DU +00V GLIHUHQWHV SDUD PRGHODU ODV WUDQVLFLRQHV HQWUH SDODEUDV \D TXH
HVWDVWUDQVLFLRQHVSXHGHQVHUGHQDWXUDOH]DPX\GLVWLQWD
• &RQ OD XWLOL]DFLµQ GH WULIRQHPDV HQ OXJDU GH PRQRIRQRV /RV UHVXOWDGRV PHMRUDQ










HOLPLQDFLRQHV 'HELGR D TXH HO Q¼PHUR GH LQVHUFLRQHV \ GH HOLPLQDFLRQHV YDU¯DQ GH IRUPD







EDVH VH REWXYR XQD WDVD GH DFLHUWR GH  TXH VH SUHWHQGLµ PHMRUDU LQWURGXFLHQGR
LQIRUPDFLµQGHOJ«QHUR\GHOORFXWRU

6H SODQWHDURQ GLVWLQWDV SUXHEDV SDUD FRPSUREDU OD LQIOXHQFLD VREUH ORV UHVXOWDGRV GH
UHFRQRFLPLHQWR GH OD XWLOL]DFLµQ GHO J«QHUR GH ODV ORFXFLRQHV (Q SULPHU OXJDU VH XWLOL]µ OD
DGDSWDFLµQ 0$3 DO J«QHUR 7UDV REWHQHU XQ FRQMXQWR GH PRGHORV ELHQ HQWUHQDGRV TXH
FRUUHVSRQGHQ FRQ ORV REWHQLGRV HQ OD LPSOHPHQWDFLµQ GH UHIHUHQFLD VH DGDSWDURQ GLFKRV
PRGHORVXWLOL]DQGRORVGDWRVGHDGDSWDFLµQGHFDGDJ«QHURTXHVHFRUUHVSRQGHQFRQORVGDWRV







7UDV GLVWLQWDV SUXHEDV UHDOL]DQGR DGDSWDFLµQ 0$3 GH PHGLDV R GH PHGLDV \ YDULDQ]DV
XWLOL]DQGR HO J«QHUR UHDO GH ODV ORFXFLRQHV R HO FODVLILFDGRU GH J«QHUR SDUD GHFLGLUOR \
PRGLILFDQGRHO SDU£PHWUR TXHGDPD\RUR PHQRU LPSRUWDQFLD D OD SUREDELOLGDGGH ORVGDWRVD
SULRUL HQ GLFKD DGDSWDFLµQ VH FRQVLJXLµ XQD PHMRUD UHODWLYD GH OD WDVD GH HUURU GH 
UHVSHFWRDOH[SHULPHQWRGHUHIHUHQFLDREWHQL«QGRVHHVWRVUHVXOWDGRVFRQXQYDORUGHτ LJXDOD
 DGDSWDQGR VµOR ODV PHGLDV \ XWLOL]DQGR HO J«QHUR GHFLGLGR SRU HO FODVLILFDGRU WDQWR SDUD














DO J«QHUR SHUR VH REWLHQHQ PHMRUHV UHVXOWDGRV HQWUHQDQGR ORV PRGHORV GHVGH HO
SULQFLSLR OR TXH GHPXHVWUD TXH ORV GDWRV GH HQWUHQDPLHQWR VRQ VXILFLHQWHPHQWH
DEXQGDQWHVDOVHSDUDUORVHQORFXFLRQHVPDVFXOLQDV\IHPHQLQDV
• 8WLOL]DUHOFODVLILFDGRUGHJ«QHURSHUPLWHDSURYHFKDUSRVLWLYDPHQWHHOKHFKRGHTXH
ORFXFLRQHV GH XQ J«QHUR WHQJDQ P£V FDUDFWHU¯VWLFDV FRPXQHV FRQ HO J«QHUR
FRQWUDULR 8WLOL]£QGROR HQ HQWUHQDPLHQWR VH FRQVLJXH PRGHODU FDGD J«QHUR FRQ
PXHVWUDV GH VLPLODUHV FDUDFWHU¯VWLFDV DXQTXH VH FRUUHVSRQGDQ FRQ J«QHURV
GLIHUHQWHV HQ OD UHDOLGDG (Q OD IDVH GH WHVW GHO UHFRQRFHGRU SHUPLWH XWLOL]DU ORV
PRGHORV TXH PHMRU VH FRUUHVSRQGHQ FRQ ODV FDUDFWHU¯VWLFDV DF¼VWLFDV GH ODV
PXHVWUDVGHYR]GHODORFXFLµQORTXHSURGXFLU£WUDQVFULSFLRQHVP£VH[DFWDV

(QFXDQWRD ODVSUXHEDVSODQWHDGDVSDUDFRPSUREDU OD LQIOXHQFLD VREUH ORV UHVXOWDGRVGH
UHFRQRFLPLHQWR GH OD LQIRUPDFLµQ GHO ORFXWRU VH SURSXVR XWLOL]DU XQD DGDSWDFLµQ 0$3 \ XQD




LPSOHPHQWDFLµQ GH UHIHUHQFLD VH DGDSWDURQ GLFKRV PRGHORV XWLOL]DQGR ORV GDWRV
FRUUHVSRQGLHQWHVDFDGDORFXWRU&RQGLFKDDGDSWDFLµQVHREWXYLHURQ










(QFXDQWRD ODDGDSWDFLµQ0$3DO ORFXWRUVHFRQVLJXLµXQDPHMRUD UHODWLYDGH OD WDVDGH




LQFUHPHQWDO QR VXSHUYLVDGD REWHQL«QGRVH ORV PHMRUHV UHVXOWDGRV HQ HO SULPHU FDVR
SRVLEOHPHQWHSRUHOHUURUGHUHFRQRFLPLHQWRLQWURGXFLGRHQHOFDVRQRVXSHUYLVDGRDOREWHQHUODV
WUDQVFULSFLRQHVGHDGDSWDFLµQ&RQHVWDW«FQLFDVHFRQVLJXLµXQDPHMRUDUHODWLYDGH OD WDVDGH
HUURU UHVSHFWR DO H[SHULPHQWR EDVH GH  XQ  P£V TXH SDUD DGDSWDFLµQ 0$3 DO
ORFXWRU

/D SULQFLSDO FRQFOXVLµQ REWHQLGD GH ORV H[SHULPHQWRV UHDOL]DGRV HV TXH GLIHUHQFLDU OD




RIUHFH PHMRUHV SUHVWDFLRQHV TXH 0$3 FXDQGR VH SURGXFH HVWH KHFKR 3RU HVWD UD]µQ HO




TXH OD LQIRUPDFLµQ GHO J«QHUR ODV GRV JHQHUDQ EXHQRV UHVXOWDGRV SRU OR TXH VH SODQWHµ OD
FRPELQDFLµQGHDPEDV

8WLOL]DQGR 0$3 WDQWR HQ OD DGDSWDFLµQ DO J«QHUR FRPR HQ OD DGDSWDFLµQ DO ORFXWRU VH
FRQVLJXLµXQDPHMRUDUHODWLYDGHYDORUPX\VXSHULRUDOREWHQLGRFRQDGDSWDFLµQ0$3DO
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(VWH SUR\HFWR ILQ GH FDUUHUD VXUJH GH OD LGHD GH UHDOL]DU XQ UHFRQRFHGRU DXWRP£WLFR GH
KDEODHVSRQW£QHDHQFDVWHOODQR&RPR\DVHKDFRPHQWDGRGHELGRD ODHVFDVH]GHGDWRVGH
HQWUHQDPLHQWR GH OD EDVH GH GDWRV GH KDEOD HVSRQW£QHD VH UHDOL]µ XQ UHFRQRFHGRU GH KDEOD
FRQWLQXD\VHDGDSWµ«VWHDODLQIRUPDFLµQGHGLFKDEDVHGHGDWRV(VWDDGDSWDFLµQVHOOHYµD
FDERHQXQSUR\HFWRSDUDOHOR >$OF@0LHQWUDVHQHVWHSUR\HFWRVH LQYHVWLJDURQ W«FQLFDVSDUD
LQWURGXFLU LQIRUPDFLµQ VREUH HO J«QHUR R HO ORFXWRU HQ HO UHFRQRFHGRU GH KDEOD FRQWLQXD
REWHQL«QGRVH DTXHOODV TXH SURGXFHQ XQD PHMRUD VLJQLILFDWLYD GH ORV UHVXOWDGRV &RPR O¯QHD
SULQFLSDOGHWUDEDMRIXWXURVXUJHODQHFHVLGDGGHFRPELQDUODVW«FQLFDVDSOLFDGDVSDUDDGDSWDUHO
UHFRQRFHGRU DO KDEOD HVSRQW£QHD MXQWR FRQ DTXHOODV GH DGDSWDFLµQ DO J«QHUR \ DO ORFXWRU TXH
PHMRUHVEHQHILFLRVKDQ DSRUWDGRVREUHHO UHFRQRFHGRUGH KDEOD FRQWLQXD FRPSUREDQGR DV¯ VL
HVWD LQIRUPDFLµQ LQIOX\H GH LJXDO PDQHUD VREUH HO UHFRQRFHGRU GH KDEOD HVSRQW£QHD \ FRPR
YDU¯DQVXVUHVXOWDGRVLQLFLDOHV

(Q FXDQWR D DVSHFWRV UHODFLRQDGRV FRQ OD LPSOHPHQWDFLµQ UHDOL]DGD VREUH OD DGDSWDFLµQ
0//5HQHVWHSUR\HFWRVHKDXWLOL]DGRXQD¼QLFDWUDQVIRUPDFLµQFRP¼QSDUDWRGDVODVPHGLDV
GHWRGDVODVJDXVLDQDVGHWRGRVORV+00VGHOVLVWHPD0//5SHUPLWHLQWURGXFLUXQRV£UEROHVGH
UHJUHVLµQ GH IRUPD TXH VH SXHGDQ UHDOL]DU JUXSRV GH PRGHORV TXH FRPSDUWDQ DOJXQD
FDUDFWHU¯VWLFD REWHQL«QGRVH WUDQVIRUPDFLRQHV GLIHUHQWHV SDUD FDGD XQR GH HOORV 6H SXHGH
SODQWHDUODXWLOL]DFLµQGHHVWDVDJUXSDFLRQHVSXHVWRTXHVLVHGLVSRQHGHODFDQWLGDGGHGDWRV
VXILFLHQWHV GHEHU¯DQ SURGXFLU PHMRUDV UHVSHFWR DO XVR GH XQ ¼QLFR JUXSR 3DUD HOOR VHU£
QHFHVDULR UHDOL]DU XQ HVWXGLR VREUH ODV FDUDFWHU¯VWLFDV D XWLOL]DU SDUD UHDOL]DU GLFKDV
DJUXSDFLRQHV\VREUH ORVFULWHULRVTXH LQGLTXHQHOQ¼PHURµSWLPRGHJUXSRVHQIXQFLµQGH ORV
GDWRVGLVSRQLEOHV

6L VH WLHQHQ HQ FXHQWD OD EDVH GH GDWRV XWLOL]DGD SDUD HO UHFRQRFHGRU GH KDEOD FRQWLQXD
0,&52$(6«VWDRIUHFHJUDEDFLRQHVSDUDPLFUµIRQRVGLIHUHQWHVVLWXDGRVFHUFDGHOORFXWRU




WHQ¯DQXQDVLWXDFLµQP£V DOHMDGD GHO ORFXWRU VHU¯D LQWHUHVDQWH REVHUYDUHO HIHFWRSURGXFLGRDO




LQWURGXFLU HVWD LQIRUPDFLµQ HQ HO VLVWHPD FRPSUREDQGR VL LQIOX\H GH OD PLVPD PDQHUD TXH HO
UHVWRGHLQIRUPDFLµQRVLLQWURGXFHDOJ¼QWLSRGHYHQWDMDRLQFRQYHQLHQWH

5HODFLRQDGR WDPEL«Q FRQ OD EDVH GH GDWRV 0,&52$(6 PHQFLRQDU TXH HO PRGHOR GH
OHQJXDMH XWLOL]DGR HV XQD FRPELQDFLµQ HTXLSUREDEOH GH ODV SDODEUDV GH WHVW GH GLFKD EDVH GH
GDWRV$GHP£VSDUDHOFDVRGHDGDSWDFLµQ0//5QRVXSHUYLVDGDIXHQHFHVDULRXWLOL]DUXQQXHYR
PRGHOR GH OHQJXDMH FRPELQDQGR WRGDV ODV SDODEUDV GH ORV GDWRV GH DGDSWDFLµQ 6HU¯D PX\
EHQHILFLRVRWUDEDMDUFRQXQPRGHORGHOHQJXDMHJHQ«ULFRTXHKDJDXVRGHUHJODVTXHLPSLGDQHO
UHFRQRFLPLHQWR GH IUDVHV VLQ VHQWLGR $GHP£V HVWR SHUPLWLU¯D XQD DSOLFDFLµQ UHDO GHO
UHFRQRFHGRUGRQGH ODVSDODEUDVD UHFRQRFHUQRSHUWHQH]FDQDOJUXSR OLPLWDGRGHSDODEUDVGH
WHVWGHOVLVWHPDDFWXDO

3RU ¼OWLPR PHQFLRQDU TXH DXQTXH ORV +00V HVW£Q PX\ H[WHQGLGRV FRPR W«FQLFD GH
UHFRQRFLPLHQWRGHSDWURQHVVHSXHGHSODQWHDUHOXVRGHRWUDVW«FQLFDVFRPRODFRPELQDFLµQGH
+00V FRQ UHGHV QHXURQDOHV HYDOXDQGR WDQWR OD FRPSOHMLGDG W«FQLFD FRPR FRPSXWDFLRQDO GH






(Q HVWH FDS¯WXOR VH YD D FDOFXODU GH PDQHUD DSUR[LPDGD HO FRVWH GH OD UHDOL]DFLµQ GHO
SUR\HFWR /RV FRVWHV GLUHFWRV GHO PLVPR VH YDQ D GHWDOODU GLYLGLGRV HQ GRV JUXSRV FRVWH GHO
HTXLSRXWLOL]DGR\FRVWHGHOSHUVRQDOTXHKDLQWHUYHQLGR
























6L SDUD FXEULU OD QHFHVLGDG DQWHULRU VH DOTXLOD XQD RILFLQD SDUD  SXHVWRV GH WUDEDMR
VXSRQLHQGR TXH ORV RWURV  SXHVWRV VH XWLOL]DQ HQ GLIHUHQWHV SUR\HFWRV VµOR  GH HOORV HV















(O RUGHQDGRU SHUVRQDO WDPSRFR VHU£ GH XVR H[FOXVLYR SDUD HO SUR\HFWR SRU OR TXH




























































'H LJXDO IRUPD HQ OD 7DEOD  VH GHVJORVD HO FRVWH DVRFLDGR DO SHUVRQDO TXH HQ WRWDO
DVFLHQGHD€?

/RV FRVWHV LQGLUHFWRV VH FDOFXODQ FRPR XQ  GH OD VXPD DQWHULRU DVFHQGLHQGR D
€?

























JXLGH WR7KHRU\ $OJRULWKP DQG 6\VWHP 'HYHORSPHQW€? 3UHQWLFH +DOO 375


>*/@ *DXYDLQ -/ DQG /HH &+ €é0D[LPXP D 3RVWHULRUL (VWLPDWLRQ IRU
0XOWLYDULDWH *DXVVLDQ 0L[WXUH 2EVHUYDWLRQV RI 0DUNRY &KDLQV€? ,(((
7UDQVDFWLRQVRQ6SHHFKDQG$XGLR3URFHVVLQJ9RO1R$SULO

>0DU@ 0DUW¯Q ,JOHVLDV ' ,QIRUPH LQWHUQR VREUH €é9HULILFDGRU GH /RFXWRU€?
GHVDUUROODGR HQ HO *UXSR GH 3URFHVDGR 0XOWLPHGLD GHO 'HSDUWDPHQWR GH










>55@ 5H\QROGV ' $ DQG 5RVH 5 & €é5REXVW 7H[W,QGHSHQGHQW 6SHDNHU
,GHQWLILFDWLRQ 8VLQJ *DXVVLDQ 0L[WXUH 6SHDNHU 0RGHOV€? ,((( 7UDQVDFWLRQV
RQ6SHHFKDQG$XGLR3URFHVVLQJ9RO1R-DQXDU\

>*DO@ *DOHV 0 - ) €é0D[LPXP OLNHOLKRRG OLQHDU WUDQVIRUPDWLRQV IRU +00
EDVHG VSHHFK UHFRJQLWLRQ€? &RPSXWHU 6SHHFK DQG /DQJXDJH  
&DPEULGJH8QLYHUVLW\(QJLQHHULQJ'HSDUWPHQW





>)HU@ )HUUHLURV - €é4X« TXHUHPRV TXH VHD 7HFQRO J¯D GHO +DEOD"€? ;,;
&RQJUHVR GH OD 6RFLHGDG (VSD³ROD SDUD HO 3URFHVDPLHQWR GHO /HQJXDMH
1DWXUDO 3URFHVDPLHQWR GHO /HQJXDMH 1DWXUDO   8QLYHUVLGDG GH
$OFDO£   \  GH VHSWLHPEUH GH 
KWWSZZZVHSOQRUJUHYLVWD6(3/1UHYLVWD3DJSGI!

>+HU@ +HUQ£QGH] / €é0RGHOR GH HYROXFLµQ GH OD WHFQRORJ¯D GHO KDEOD \
WHQGHQFLDV IXWXUDV€? ;,; &RQJUHVR GH OD 6RFLHGDG (VSD³ROD SDUD HO
3URFHVDPLHQWR GHO /HQJXDMH 1DWXUDO 3URFHVDPLHQWR GHO /HQJXDMH 1DWXUDO












OD OLQJ¾¯VWLFD FRPSXWDFLRQDO€? HQ )HUQ£QGH] 3«UH]0 &RRUG $YDQFHV HQ
OLQJ¾¯VWLFD DSOLFDGD 6DQWLDJR GH &RPSRVWHOD 8QLYHUVLGDG GH 6DQWLDJR GH










>)85@ )XUXL 6 €é'LJLWDO 6SHHFK 3URFHVVLQJ 6\QWKHVLV DQG 5HFRJQLWLRQ€?
0DUFHO'HNNHU






>&RO@ &RO£V 3DVDPRQWHV - €é(VWUDWHJLDV GH ,QFRUSRUDFLµQ GH FRQRFLPLHQWR
VLQW£FWLFR \ VHP£QWLFR HQ VLVWHPDV GH FRPSUHQVLµQ GH KDEOD FRQWLQXD HQ
HVSD³RO€?&DS¯WXORKWWSHOLHVUHGLULVHVHOLHV!

>:6-@ %DVH GH GDWRV :6- :DOO 6WUHHW -RXUQDO $53$ 6SRNHQ /DQJXDJH
3URJUDP  KWWSFDWDORJHOUDLQIRSURGXFWBLQIRSKS"SURGXFWVBLG 
KWWSZZZOGFXSHQQHGX&DWDORJ&DWDORJ(QWU\MVS"FDWDORJ,G /'&6$!
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>&2(@ 6DQWLDJR 5RGU¯JXH] \ -HV¼V &DUUHWHUR JUXSR GH WUDEDMR &2(6
'HSDUWDPHQWR GH $UTXLWHFWXUD \ 7HFQRORJ¯D GH 6LVWHPDV ,QIRUP£WLFRV
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